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Wherein X-Y-Z represents R1N-C=0 or N=C-W. R 
Trfr^ente a hydrogen atom, a substituted or unsubsti- 
ZTl^er aE group, a substituted or unsubstltuted 
J^r^up, a S^^^^ or unsubstltuted aryl group^ 
a su^Xed or unsubstltuted aromatic heterocyclic 
group a stbstltuted or unsubst«uted a|icyc.to hete^^^^ 
clic group or the like, n represents an Integer of om 0 
to 3 VI represents a hydrogen atom, a e"bstituted or 
unsiuted lower alkyi group, a s"*>«t«^«'*,,°;;"^^^ 
^uted aralkyl group, a substituted or unsubstrtuted aryl 
Sit^oTJ Vulitltuted or unsubstltuted aromatic hete- 
Slc aroup V2 represents a substituted lower alkyl 
STptTsJited or unsubst^uted -omatic hete- 
ro^llc group, and when X/i represents a hydrogen at- 
orS^a lower alkyl group, a substituted or unsubsftuted 



Printed » J<Hiv«. reow P*™^ <^ 



(ConL nMCt page) 



EP 1 251 130 A1 



aralkyl group, or a substituted or ^'^^^^'^^^'^ 
group, and for example. X-Y-Z represents Ri-N-C=0 
and R2 represents a substituted lower alky! group a 
substituted or unsubstltuted aralkyl group, a substtarted 
or unsubstltuted alicyclic ^^e^e-^g- 9™^^ 
atom, a lower alkylthio group. -NR'R^. -COaH. a lower 



alkoxycarbonyl group. -COHal. -^^^^Z ^'Z^- 
V2 may represent a lower alkyl group, a substituted or 
unsubstltuted aralkyl group, or a substituted or unsub- 
stltuted aryl group; or a phamiacologlcally acceptable 
salt thereof. 
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Description 

Technical Field 



Technical Field ^^w«nt 

M -...ri«-. H*.rhifltives Which have glucose concentratlon-dependeni 



Background Art 

^■rS...edp.d»da.«a...a„..-^^^^ 

Of Medicinal Chemlstiy (J. Med. Chem.), 35 P^578 1 992. Jou compounds represented by 
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(A) 



..a.,aH« — aM.^n......»ara«,^--^^^^^^^ 

a lo«ar 1M S">"P. = "Z^SJJw 9 W "« " '»»"°«»"~' "'"^ 'T!;^!, 

rvirz;:rrord£&'^°:i^s»~ 

S?2..Sg K"""" W b- b^nanadlla-.. aeon. 
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30 w..re.nBiCR3Can.R-n..vt.etHesa.eora«e.e™^^ 
noslne antagonizing action. 
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an alkyl group having 1 to 6 carbon atoms. 



Disclosure of the Invention „«-traat 
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Por-^r;^^^^^^^^^^^^ thus re.ates to the following sut,ject matters (1) to (23). 
(1) A condensed purine derivative represented by Formula (I): 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



Wherein X-V-Z represents RiN-C=0 (in the 1^^-^-^^;^;; I rredTuntuttSl;; gC^'r 
tutcd lower allcyl group, a substituted or f ^^.^ W represents a halogen 

a substituted or unsubstltuted aromatio »^«^r«>^'^^9^"^^^ allcyclic hetero- 

atom. a substituted or unsubstltuted ^^^"^^ and each represents a hydrogen 

cyclic group. -NR^R^ (In the fomiula, R* and R5 may be *e same or difl^^^^^^^^ P g^^bstttuted 

im.Lubs«utedoruns^^^^^^^^^^^ 

or unsubstttuted ^-^^^f oS^ f n thrfor^urR^ a substituted or unsubstltuted lower alkyi group a 

adjacent nitrogen atom). -OR« (in the ^o^^"'^- " '^P Mnsuhstituted aralkvi group). -SR6» (In the fomiula. R6» 
substituted or unsubstftutedarylg^^^^^^^ 

hasthesamemeaningas "''"^"^^"^^^^^"^^•""^tr^^^ lower alkyi group, a substituted or unsubstltuted 
R2 represents a hydrogen atom. « aromatic heterocyclic group, 

aralkyl group, a substituted °;; ""^"''f "^,^2lr"SuV a^^^^ atom, a lower alkylthio group, -NR^R^ (in the 
a substituted or unsubstltuted allcyclic ^'^^"^^^^"P'b^J^^^^^^ respectively). -COgH. a lower alicox- 

fomiula. R^ and R« have the same meanmgs as ^ and R '^f^^^^^^^^^ (,„^'t;,e fo^ula. R= and Rio 

ycarbonyl group. "COHal (^ the ^^-J^"^^^^^^^^^^^ "^^^^l^or ^HO, R3 reiresents a hydrogen atom, 

have the same meanings as R* and R ' . J^^^ ..^^^ aikoxyalkyl group, n represents an 

aioweralMg-pasub^^^^^^^^ 

integer of from 0 to 3. Vi '^^'^^'^^.IIhZ unsubstltuted atyl group, or a substituted or unsubstltuted aromatic 

stltuted or unsubstltuted aryl group, and (a) X-Y Z represems n ^ . ^ r2 ^presents 

the groups in the deflnttion of the aforemen^^^^^^^^^ 

a substituted lower alkyI group, a substrtuted ""^"f ^ P' , and R^ have the same 

heterocyclic group, a halogen ^^om^J. lower aikyithl^^^^^^^^^^ ,^e^orr..^a. Hal has 

meanings as defined '^X^^^J^Q^R^^^i X foS F? and Rio J^ve the same meanings as those 
the same meaning as f ""f ab°y,«)' ;S°x_y. Z represerts R1N^=0 (in the fomiula. Ri has the same meaning 
defined above, respectively) or -CHO. (b) X-Y- Z "^eP^^ff "^^ " " ^ reoresents Ri"»N-C=0 (in the tomnuia. 
as defined above), and R3 represents a lower « ^^^^^^A^^^P' ^^^^^^ W has the same 

fomiula, R« and Rio have the same meanings as '"'^^fJ^^^^'^^'^'^^rBsem a ower alkyi group, a 
N=C-W (in the fomnula. W has the ^^^^ as j^in«^^^^^ Say r^resent a lower alkyi group, a 

acceptable salt thereof. 
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lied (1). «l»"ln X-Y-Ztwr«»nB ll™'^ .e^eptaWe sa« theteol «ocoi<«nB lo m« »">'«™"- 

ttoned (2) or (3). wherein at least one of ^"^^J^^^^^^ salt thereof according to the aforenr^en- 

^;The condensed purine derh^ative °\^X^^'^'^^S^t^^b^Me6 or unsubstituted aralkyl group, 
loned (2) or (3). wherein at least one of Vi ^"^^/^^^^^^^^^^^^ salt thereof according to the aforemen- 

(6) The condensed purine derivative P'^J^^„^!,''°Sa^S has the same meaning as defined above). 
Sned (1). Wherein X-V-Z -P--^^^^^^^ san thereof according to the aforemen- 

W The condensed purine derivative ^^^j'^r^'^^^sLm^ed or unsubstituted arallcyl. 

^r^dL^d"^^^^^^^ 

?ro;Tp=Jira.r;^^^^^^^^^^ - 

ceptabic salt thereof according to any one of ^1^^^^ wWch comprises the condensed punne 

an active Ingredient. n.««„„utic treatment of a complication of diabetes, which "Jomprises the 

SlTof » W one 0. '1«S5 p" « J*, or a pha^aPoMlcan, ^ 

tpanvorarttna atoramwffloneO (1 ) » (8). „ , , ,™,|M«on «<dlab«»«. whi* comptlaes a step 

;ij™»p=...rp»jj|^j;;-^ 

rrarZ»r:eSlS«-rr::aSr^,^.a,epp,a«n«e«..ne,^^^ 



tioned (1) to ^y?. 
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apply to the compounds of the ^^J"^' ^"""^^^t^^ ^ ^Iky, ^noiety of a lower alkyi group, a lower alkylthlo 
100131 in the <^f-^^--^^^^^^^ 7ZeraLZZ^^^^^^ a straight, branched, and cyclic alkyI 

group, a lower ^ikoxyca^^^^^^^^ J J^^^ ^^^^^ ,,^er alkyl may have one 

groups as well as a ^^^'^^^^^ ,^er alkyI group Include, for example, a methyl group, an ethyl 

or more rings. Examples of the ^^-"af ^^^^""^^^^^^^^^ g,oup, a sec-butyl group, a tert-butyl group, 

group, a n^ropyl group, an isopropyl 9^^HP' ^ n^^^^^ Tn hep^yrgr^^ n-o;tyl group, a n-nonyl group, a n^ecyl 
a n-pentyl group, a neopentyl group, a n-hexyl Q^^P; ^ " 9^^P' cyciopropyl group, a cyclopropylmethyl 
group and the like ^-Pf^^^^^^^^^^ ^clooctyt'group. a l-meth- 

group, a cyciobutyl group, a cyclopentyl group, a ^j^^^ adamantv! group, a blcyclo[2.2.1]heptyl 

a naphthyl group, an indenyl 9~".P- ^"'"P,^^"^^ 5- or 6-membered monocycHc aromatic 

[0016] Examples of the aromatic heterocyclic 9^°"P oxygen atom, and a sulfur atom, 

heterocyclic groups containing at least one atom ^^^^^^^ "^^^^en J^^-^^^^ ^ ; ^,„,3,„i„g 
bicyclic or a tricyclic condensed aromatic heterocyclic groups f„'^P"^'^f^,;°^\^^^^^ M^^e specific examples 

leSt one atom selected from a nitrogen atom an ?!TuCouD a^^^^ g?oup a pyrrolyl group, an imldazolyl 

IncludethosehavlngStoUring-constitutmga^or^su^^^^^ 

t*^®"*^®- . It i«/-iiiHo for pyamole 5- or 6-membered monocyclic allcyclic 

[00171 Examples of the allcydic heteiocyc ic a^-I^^JV^!; ^ "^^^J In oxlgen atom, and a sulfur atom, 
heterocyclic groups containing at least one ««'«ff„tSlririia?tot;^;mb^^^^^^ and containing at least 
tricyclic ortricycliccondenseda.^^^^^^^ 

one atom selected from a nitrogen atom, a" °^9/" ^" oxazolidinyl group, a 2-oxooxa2olidinyl group, a 
jrS^gmu^a^^^^^^^ 

Slln^gLp^l-S-dioxoianylgroup^a^^^^^^^^^ 

100181 Examplesof the .H^'^^^'* atom (said monocyclic heterocyclic 
or 6-membered monocyclic ►'^^f --^^y^"! ^^^^^^^^ o?a sulfur atom), bicyclic or tricyclic con- 
group may contain a ^^^'"^^^^^^ containing at least one nitrogen atom (said con- 
densed heterocyclic groups comprising 3- to 8 ° ^ gen atom, or a sulfur atom). IWIore. 
densed heterocyclic group may contain a °^'Xar?^^^^^^^ a P'Pertdino group, a homo- 
specmcexampleslnclud^py^^^^^^ 
piperldino group, a piperazinyl group, ^^l^ 

0020] Examplesofsubstituentsofthesubs^tuteda^^^^^^^ 
heterocyclicgmup.and*es^^^^^^^^^ 

of 1 to 3. Include asubstltuted or ""^"^^^'f , g^oup. a substituted or unsubstltuted arallcyl group, 

or unsubstituted aryloxy group, asubstltuted or ""^"''f ^^^^^^^^ ,o^er alkenyl group, a substituted or 

a substituted or unsubstituted aralkyloxy ^^^^^^^.^^^^^^^^ g^u;. a substLed or unsubstltuted 

unsubstituted lower allcynyl group, a substituted "^^^^ or unsubstituted lower 

lower alkoxycarbonyi group, a substituted or J^^^^ 
allcylsulfonylgmup.asubstitutedorunsubstltutedlow^^^^^^^ 

group, a mono- or '^'"'o-- ^^''-^^^^^^^^^^^ IZp^s oX loC'arn^ g^p used heLn include a straight 
group, an amino group, a cyano 9 oup and the hKe^ atoms such as a vinyl group, an allyl group, a 1 -propenyi group, a 
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a.^ny. group used he«.n .ncluCe a st^lght and "^TJSol^^^^"^ JaS 

ethyny. group, a propynyl group. V^^J^^' ^^^^^^^^ palurarS^Emttld. and they prefembly contain 

bond In the lower alkenyl group and the '<^«^^j"^y'j:^^^ Sfeiower alkoxygroup.theloweralkoxycarbonyl 

one unsaturated bond. E^ch lower alkyl moiety <^f the lo^^^^^^ 3,^,. 
group, the lower alkylthio group, the lower ^^^J 9?"^ the same meaning as the 

suJituted carbamoyl group, and the mono- or <l'-'°7!,^Jy'-^"^^'JJv^^^ group has the same 

aforementioned lower alkyl group Each alley ene moiety o '^^^'f^^^^^^^^^^^ Jroup. and the aroyi 

meaning as the aforementioned allcylenemoleti^^^ Each a^ mol^^ P^ nr ^e^nlng as the 

group has the same meaning as the f^'^^^'^'^^^'^},^^''^^^ 

aforementioned halogen atom. Examples of substltuentsof thesub^^^^^^ substituted aralkyloxy 
the substituted aryloxy S^P^ ^he subsmu^ed aroy^ g^^^^^ 

group, the substituted lower alkenyl 9">"P; substituted lower alkylsulf onyl group, 

substituted lower alkoxycarbonyi group, ^^'^^^"^^f ,n numberof 1 to 3. Include a hydroxyl 

andthe substituted lower alkanoyl group, which mjbeth^^ ^ phosphono 

group, a halogen atom having the same meaning ''fj'"^'l^°^^;fj™ein ar^M ester, an aryl ester and the 
group, an ester derived from any of these ac.dic 9 W (e-g. a^we ^^^^^^"^^^ ^ ^^^Ings as those 

Hke: the lower alkyi moiety, the aralkyi moiety and ^^^^^^irJS^moSup anl the dl-lower alkyl-substltuted amino 
defined above, respectively), in the dl-loweraiy^^^^^^ 
group, two of the lower alkyl groups wh^ch bl^^^^^^^ 

[0021] Examples of substituents of the substituted .^oup a caitooxyl group, a phosphono 

; to 3^ include a lower f ^^^^^^^^^^^^^^^ ^Z^^ri^^r, an araTky^est^r. an aorl ester 

group, an ester group derived from any of aivi moiety of these esters have the same meanings as 

and the like: the lower alkyi moiety, the ^^^'l^' ^'f^' group, a lower alkoxycarbonyi 
those defined above, respectively), a lower alMth'o 9^"^ " alSSlmTt^SnsubstltSied alteycllc hetemcyclte 
group, a substituted or unsubstltuted each represents a hydrogen atom, a 

group, -NR"R« (in the fomiula. R" and R« may be the sarne o amere ^ R« may 

fowe? alkyi group, a lower alkanoyl group, an ^^^^'^^^^^^^ JLogen Sml'a halogen atom, an aiylsul- 
blnd to each other to fom. a heterocyclic group ^^Sf^J^Xrluo aCi aiS^ g oup, a lower alkylsutfonyioxy 
fonyloxy group which may be substituted « '"^J lower alkyi group, the lower 

group, a trlfluoromethanesulfonyloxy group and the ike. ^^^f ^^^^ alkoxycatbonyl group, the lower 
^IkoSgroup.theloweralkylthio group, the lower al^lam^^^^^^^^^ 

alkanoyl group, the arylsulfonyloxy group Jf/"^^^^^ Each aryl 

group, andthe lower alkylsultonyloxy 9'^"P »^^^*f^f„'^"^^^"'"^„d ^he ^^^^^ group has the same meaning 

Llety of the anri group, the aralkyi 9«>"f^ ^l^f^^^ --"'"9 «^ '"^^ aforementioned 

as the aforementioned aryl group. An all<y'ene mole^^ W heterocyclic group, and the hetero- 

alkyiene moiety. The halogen atom .^^'^Jj^^^ '^'J^e as defined above, respectively 

s^tsrjrh^ ss^m^^^^^^^^^ 

same meanings as those ^entloned a^^^^^^^ particularly limited, and each of them may 

100221 Further. In ^^^^^"^l'^^X^^X^^^^ atom, the stereochemistnr 

substitute at any position on the nng. When v or v is , , symbol "n" is preferably 0. 

of the carbon atom to whtoh It binds may be '"^f "tmo acid addftion salts such as Inorgante 

[0023] Examplesof pharmacologically acceptablesate^^ ^ ammonium 

acid salts and organic acid salts, base addWon ^^f^^^^-^J^^. -Tf^^'^^^i^^^^^ add addttion salts Include, 

salts, amino acid addttion salts and the acid salts such as acetates, 

for example. Inorganic acid sans such as hydrochlorid^ sulfate^^^^^^ ^^^^^ 

maleates. fumarates, tartrates, and crtrates. ^^^"'P'^^^J^^^^^^ metal salts such as magnesium 

example, alkali metal salts such as sodium sate an^^^f^^",";^^^^^^ S^mpiesof the phamiacologlcally acceptable 
salts and cateium salts, as wellasauminumsaltszjcsatts^ 

?srsrr;)ra;:~^^ 

and these adducts also fall within the scope of the P^«f ®"^'7^"!^":i/^®p°' ethanol. acetone or the like 
Jarticulany limited so long as the solvent /J^-^^J^f ^^Jj,^^^ 'optk^i isomers and 

can be used. Compound (1) may sometimes ''^^f °"^^°^^'^°'L^^^2^ate^ and th^ like fail within the scope of the 

:r:?=.'w:e^n"?oru^ 
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h t ut mer may be In any form of tautomerism and any possible Isomers and 
Preparation method 1: 
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N-^N*^ Step 1 

CD) 



(IV) 

r3 SOjCHa 



Step 2 



N"^N^O R' 



aft) 



A. 

.1 

(Ha) 



„„ the fom^ulas R- represents a hydrogen atom, a su'-tKutad or u^^^^^^ 

^rmeS^rd^d^rs^^^^^^^^^^^ 

oHns^bsSmted aralkyi group, a '1""^.''^*^^^^^^^ Compound (II). which Is a known 

h Jimc«cllc aroup. can be produced through Steps 1 and 2 deMnoe ^ ^^^^^ ^,^,1^^ that 

S^^d"^? compound that <.n be o;'^'-^3^3y4^^^^^^^^^ Unexamined Publication No. 3-2Cm^0 

described In Intemational Patent Publication W098/15555 Jap ^^^^^^^^^ chemlstiy (J. Med. ChemO. 

Journal of Medicinal Chemistry (J. ^^^'^^ \f SrlSd. Chem.). 30. p.241. 1993 or the lIKe. f^^^^ 
3fi 0 2508 1 993. Journal of Heterocyclic Chemistry (>J- "®Jf '^Tir^ .3 specificalV described In the present speciftoa- 
thVmSs disdosed in the abo^ ^eren^^^^ 
tlon. or With su«ab.e Changes o eg^^^^^^^^^^^^ ^^^^^^ 



50 step 1 



55 



V r^mnound fin with 1 to 10 equivalents, preferably 2 to 5 equlv- 
100281 compound (IV) can be obtained by react.ng C^rnpounJ 00 Mo q ^^^^^ 

Sents of compound (III) without a solvent or In ^,\" ^^2lc°y,^^^^^^^ 
S^^such ^ methanol, ethanol. and isopropanol. ar^^^^ 

Jv^r^Jarons such as dichloroethane. ^ .■• •2-2-^^''^n <^"^«^*^y' ^"'^^ *° 

Sde^^tdin^ethylacetamlde. ^--^^J^lT fra ^^^^^^ 

sr3?cnnrbrg%or^^^^^^ 
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^ » f r«mnound (IV) with 1 equivalent to large excess, preferably 

reaciion . H ^.^^^s to 24 hours. 
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Preparation method 2 
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,3a O 



y2 



t S^8 »-^N*\v. SUP4 

(vn 



(V) ^"v?!»^oCH9 

V 



R \ I " ^ Jil tJT 

" ^-^nAn' sup 5 - 

Ings as those defined above respectively.) ^^C-Wi (In the formula. Wi has the 
100341 <^-P-"Xidl^^^ 

same meaning as defined above), m is a nyorogen hi - substituted or unsubstituted aromatic 
Publication No. 8-500344) or a similar method thereto. 



Step 3 



oxychlor.de without a solvent or .^^^^^^^ ^ ^ 



Step 4 



in 1 to 5 hours. 



Steps 

[00371 compound (lb) can be produced from Compound (Vil) In a manner similar to that of Step 2. 
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Preparation method 8: 



HaN 

(DO 



(vni) 



r1 V' / 

l<-^N^SR" Steps N SOjR 



(XD 

(X) 




can be produced through Steps 6 to 9. 
Step 6 

10039, compound (.X, can be produced from Confound (V,,.) in a manner s.m>,ar to that of Step 3. 

Zi compound (X) can t.e ot>ta,ned by reac«ng Con^pound (.^^^^^ ^to's 
S. of compound (...) .n a su«at>.e -^-^^J^:^^^^^^^^^ 

equwa.ents. of aterUary am.ne such J"^^*^^'^"!"'' ° ''"e!^^^^ of the soh^ent Include, for example, alcohotesuch 
b'onate, cesium catenate -^^^^^^^^ J^^^^^^^^^ to.uene and xylene, -^alogenateci hyf 

ron^=s=ernrraS^^^^ 
sr^ra^^sedS^^ 



and 150-C and finishes in 2 to 12 hours 
Steps 
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Cediate and converted into another Compound (I). 
Preparation method 4: 

" ° step 10 ^, 

the following description.) 



30 Step 1 0 
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^^^^ ^ llo^ wherein or |s a lower alkyl group substituted 

diamine or diisopropylethylamine or an '^^ter. alcohols such as methanol and ethanol 

hydrogen carbonate. Examples of the solved Includ^^ 



^^-N3)q 



N-^N-^o step 11 



w Gab) 

(,n the fom,ulas. A. B. n. q. Ri. and R3 have the same 



(lac) 

meanings as those defined above, respectively.) 
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Step ii oTiri© 

SS^ium azide, lithium fZ^f S^^^ as methanol and ethanol. tetrahydMurar, 

Sac) Examples of the solvent Include. ^P^jJ^^l^^^ ,orth and these solvents are used each alone or as 
SSUne g'^co. dimethyl f N;;i,^-td'ar^^^^^ "^^^^^^^ at a temperature 
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35 



(lac) 

Onthetor^ulas. A. n..B^R-andR3.avethesame meanings asthosedetlneda.^^^^ 

CompoundClaa.canheo.t.nedhv^^^^^^^ 
LndeVordina-y pressure or poslth^e pressure^^^^^^^^ 
or platinum, optionally in the presenceof«.«nom^^^^^ 

Jexample. alcohote such as -tha-^^^^ ^mperature between room temperature and a boiling 

[00481 compound (laa1 ) can also be obtained by a«"9 ^'"^^^^ ^ as sodium borohydride. 

r3 N 2) H* or other 

ki. >--*^>" treatment 



45 



SO 



N-^N'^O Step 13 

(lab) 




b:b=sr.TSSsr::t^=----»— ------- 
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SUP 14 "-^gP" 
aaa2) 

aab) 

ToS foSogether wtth the adjacent nttrogen atom. 

40 4 

Preparation method 6: V 



45 3 



T Step 15 

(Ida) 



so 



55 



((Idb) when B'' is \ 
a halogen atom / 

lively. The lower alkyi group, the aralkyi group, we 
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..e subsUtuted ara,^ group nave the same meanings as those defined above. ^pect^^VO 

Step 15 . 

/IX .«K^rain y-Y-Z is RiN-C^O (in the formula, nas 
, 10054] in compound (Id) Which ^o^^^PrfJ^^j^TP"^^^^^^ meaning as defined above), and 

Z sle meaning as defined above) or N=^^^^n^*eJ^ula^^ ^^^^p j,,,), 

R3 te a lower allcyl group, a -"''^^Jf^^ "^^^^^^ R' and RS have the same meanings as 

which corresponds to Compound (Id) ^^^'^^^^J^/eataia Compound (Idb) which corresponds to Compound (Id) 
those defined above, respectively), car^ be obt^Uned ^ J-f ^""^P^ ^ '^p.aced with a suitable leaving group 
10 whereinR2isahalogenatom.or8aidcompoun<^^^nwhlcht^^^^^^^ 

rrf::rR^^^"« 

of step 10. 



20 



25 



^N-^X^'^-'Z^ Step 16 




(Idd) 



adc) 



so 



35 



step 16 
[0055] 



40 



above, respectively) In a manner similar to that of Step 10. 

N-^X^-^ Step 17 



49 add) 



(Ide) 



50 



59 



=„^Ai R2 n R3e V1 v2 arid X^-Yi-Z^ have the same meanings 

Salkox, group. o»n »= '^^['SSSZJr a^^^ =•'«'■■" ^T^Z 

nyana . i« i tn r hours. 



in 1 to 24 hours, preterably in 1 to 6 hours, 



16 
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"^"AX^v-V?,. step 18 ^-^^^^^^^^ 

adf) 

adg) 

, . « H«. n R3C R« R« vi.V2andXi-Yi-Zihavethesamemeanlngsastho8edefin«labove.respec- 
(In the formulas, Hal. n. R-**^, h . " . v , v 
tively.) 



J «tK^r*»in r2 is (in the formula, R^ and R^" 

[00571 compound (Idf), which corresponds to Compound Od^^«me^^n CON J ^^^^^^^^ ^^^^^ 

Save the same meanings as those ''-^"tj^f ^^;,;X*^to;r^^^^^^^ the lame meaning as defined above), 
corresponds to compound (Id) wherein R2 .s -COHal(^^^^^^ 

wtth2to20equlvaleiits.prBferably5to lOequivalents.o IHNR " "J*™^^ Examples of the solvent Include, for 
Slhose defined at,ove. respectively) wi^out a ^^^^^^^^^ 



Preparation method 6: 

y 



30 



35 



40 



45 



50 



A'^y'^) Step 19 N-^nA. 



aeb) 



aea) 



^ ^ J /l^ ».hor»in X-Y-Z Is RiN-C=0 (in the fomnula. R^ has 

[0058] in compound (le) which corresponds to C°mpo^^ * substituted or unsubstltuted lower alkyl group, a 
She same meaning as defined above). R» Is « ^^S^l^f " uTubil^^^^^^^^ group, or a substituted or unsubstltuted 
substituted or unsubstltuted aralkyi f ^"P- « ^"''^^^'^l^' ""f,^^^^^ aralkyl group, or a lower 

aromatic heterocyclic group, and R^ ^'^.^""Pl!,^^;^^^^^ ,s a substituted or unsubstltuted 

aZxyalicyl group, compound (lea), wh^ oo^^^^^^ 

loweralkylgroup.asubstltutedorunsubstltirtedarallvlgw compound (leb). which corresponds to 

or unsubstltuted aromatic heterocyclic group. '^^'^^^'^^„ZsublmJ\ov>er alkyl group, a substituted or 
compound (le) wherein Ri is hydrogen f ^^/y^^^rT,;^^ or a substituted or unsubstltuted aromatic het- 
unsubstttuted arallcyl group, a substrtuted or ""^"^^f^*^®" ^"^'^^^ ^ halogen atom, a methanesulfonyloxy group, 
erocydicrlngwhlch IS substituted wlthasuteb^^l^^^^^^^^^ 
atoluenesutfonyloxy group, oratrlfluoromeman^^^^^^ 

s:::ero^cr:rnr^^^^^^^^ 



preferably In 1 to 6 hours. 
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Preparation method 7: 

y 



N"^N^W^ Step 20 
,»™r .W grow, or a cy.n<. grw. and ruR R • ^- " » „a „ M,amMa ot in. aubstlMM altyoM 



20 



25 



30 



35 



40 



45 



Step iiu 

-1 /IX ...u^r^^ir. V .Y.-7 is N=C-W (in the formula, W has the 

samemeanJng as defined above). a l^ydroge^^^^^^^ or a substituted or unsubstituted aromafc 

or unsubstttuted aralkyl group. « substituted ""towe aS group, or a substituted or unsubstituted aralkyi group, 
heterocyclic group. ar,d is a ^yjl^a^" ^t^"^' ^ represents a substituted or unsubstituted alteyclK. 

compound (Ifa), which corresponds to "Thrve thT,le m respective^, 

heterocyclic group. -NR*RS (in the ^'>'^'''^';^''^^^J^^'^ .sRSa (,„ the fonr^ula. R^a has the same meaning 
-OR6 (in the formula, R« has the same '"«^2^^^Ji",^,X^ip. or a cyano group, can be obtained by reachng 
as defined above), a substituted or unsubstlU^^^^^^ 

Compound (Ifb) which corresponds to Compoun<^{lf)wheremw«^^ j respectively) or an alicyclic heterocycUc 

(,n the fom^ula. R* and R^ have the '"^^^"'"^^^^^^^^^ ^rbonate. or cesium cart.onate. or a 

ring in the presence of an inorgamcb^e such as pot^^^^^^^ 

metal salt of HNR^R* (in the fomiula. R* and RS ^^^^ J^^^^ hydride or potassium hydride or a metal 

Sicycnc heterocyclic ring prepared by ^.^^^^^'^^^^^^^ a metal salt of R»OH (in 

lower alkoxlde such as sodium metho^de ^^^^^^^^^^^'^'^^SH (in the tomiula. R«a has the same meaning as 
the fomiula. R« has the same ^^^^^^^^^^ such as sodium hydride or potassium hydride, (c) an 

defined above) prepared with metallic "L^^^^^^^^ or a substituted or unsubstituted lower alley 

allcylatlng agent such as a substituted or ""^f ^^'^"^ff '"^m '^^^iSe or potassium cyanide. Examples of the solvent 
magnesium bromide, or (d) a cyanatlng f 9«"^,^"2irtetSSrran 5le?hyl ether. i:4-dloxane. N.N-dimethylfom,a- 
mclude. for example, rhethanol. ^^hanol, acetonrtnle, tet^^^^^^^^ ^^^^ ^^^^^ ^ 

.Ide. diethyl suwoxideandsot^^^^^^^ 

neutralization, filtration, extraction. '"^^^''^•l^^t'T^^^^'for subsequent reactions without particular purlfl- 
nlques and or the like. Intemiedlate ^"^P*'""*^^'"^^ "^^ form can be dissolved or suspended In a 

"c^lon. For the preparation of ^"-/^^^^^^ '^TZT.oioZ^U which may be separated and purified 

" ^"rou^eTsrjotrs?^^^^^^^^ 

irrs~p:Sic:^™m"Sl':S roSre by the aforementioned preparetion methods are shown in 



Table 1 

55 
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Table 1 (1) 



5 






r 
























"^X-'^'Z (1) 






10 




(X"Y-Z 


- R^N-C=o) 








Compound No. 










IS 


1 


CH3(CH2)2 




H 




20 


2 


CH3(CH2)2 


o- 


H 






3 


CH3(CH2)2 




H 




25 


4 


CH3(CH2)2 




H 


rQ 


30 


5 


CH3(CH2)2 




H 






6 


CH3(CH2)2 




H 




35 


7 


CH3(CH2)2 


o- 


H 






8 


CH3(CH2)2 




H 


/-O 


40 


9 


CH3(CH2)2 


O 


H 


fO 


45 


10 


CH3(CH2)2 


O- 


H 






11 


CH3(CH2)2 


(CHahC 


H 


rO 


50 


12 


CH3(CH2)2 




H 






13 


CHatCHafe 


H 


H 





55 
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IS 
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Table 1 (2) 

J 



40 



45 



50 



55 



(X'-Y-Z - R'N-C=o) 




Compound No- 
14 
15 

16 CH2CH3 

17 (CH2)2CH3 



o 



19 (CH2)2CH3 

20 (CH2)2CH3 

21 (CH2)2CH3 

22 (CH2)2CH3 




O 

NH2 



O r^""' /"V 

o 

« r' 
O- " r'O 
O " r'O. 



23 (CHafeCH, " /"'^Vs^N 

24 (CHafeCHs 0~ " A'O 

25 (CHahCHa 0~ " ^N-^Y^ 
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table 1 (3) 

N-^X' -Z (I) 

10 (X--Y--Z- R^N-C=o) 



15 



40 



4S 



SO 



55 



Compound No. 



2B (CH2)2CH, [^1^^^ 

0 27 (CH2)2CH3 [^^|^^> — 

28 (CHafeCHs 

29 (CHahCHa — 
30 30 (CHahCHa 

31 (CHahCHs 

35 

32 (CHahCHa 





V" 


H 




H 








H 




H 


/-nO 


H 




H 





34 (CHaJaCHa " /"^T^^ 

35 CHaCCHah Br 



33 (CHahCHa 



CH3<CH2)2 
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Table 1 (4) 

(X--Y--Z - R^N-C=o) 



Compound No. 






r3 




38 


(CH2)2CH3 


o 


H 




39 


(CH2)2CH3 




H 


/-O 


40 


(CHzhCHs 




H 


/-O 


41 


(CH2)2CH3 


CHO 






42 


(CHgfeCHa 


CICH2 


/-O 




43 


(CH2)2CH3 


(CHshNHCHa 


H 




44 


(CH2)2CH3 




H 




45 


{CH2)2CH3 


CH3CH2OCH2 


H 


/-O 


46 




yy 


H 




47 


(CHjfeCHs 




rO 




48 




9H, 
HO-C— 
CH3 


rO 




49 






H 




50 


(CH2)2CH3 




H 
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1(5) 





(X-Y- 


-Z - R^N-C=o) 






Compound No. 








V 


51 


CH3(CH2)2 




H 




52 




CHa 

HaCr'O ^ 


H 




53 






H 








HO""( V- 


H 




55 


CHaCCHah 




H 




56 


CH3(CH2)2 




H 




67 


CH3(CH2)2 


0CH3 


H 




58 






H 




59 


CH3(CH2)2 


0 


H 


/O 
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Table 1 (6) 

r 

N-^X'^-Z (I) 





(>^- 


-Y--2 - R^N-C=o) 






Compound No. 








V" 


60 


CH3(CH2)2 


^ / — \ 


H 




61 
62 


CH3(CH2)2 
CH3(CH2)2 


O y ^ 

HaC-f-O ^ — ^ 
CH3 

.../~\— 
H2N ^ — ^ 


H 
H 


/-O 


63 


CH3(CH2y2 


0 

CH3CH2SCH2 


H 


,-0 


64 


CH3(CH2)2 


H 




65 


CH3(CH2)2 


0 

CH3CH2-S-CH2 
0 


H 
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Table 1 (9) 





V 












V/ 








(X--Y--Z - R^N 


-c=o) 






Compound No. 










87 CH3{CH2)2 


CH3CH2OCH2 


H 




H 


88 CH3(CH2)2 


CH3CH2OCH2 


H 


H 




89 CH3(CH2)2 


0 


H 


H 


0 



pK^ellsandhypoglycemteaction '"^^'f "^^'^^ J^^f Fu^^^^^^ substance is also useful as an active ingred.ent 

for prophylactic and/or therapeut« ^^"^^^J" complications of diabetes, for example, retln- 

of amedicamentforprophylact.cand/orjher^eirticttj^^^^^ these medicaments, one or more substances 

opathy. nephropathy, neurosis ^^^'^''^^ J^ ^^.^^^^^^^^^ acceptable satts thereof, and hydrates 

selected from the group consisting of ^P'^P^""^ J J,^;^^^^^^ per se. can also be administered, 
thereof and solvates thereof can be used. JJ^^tt ^aloT^ra rhannaccutloal composition comprising the afore- 
,t IS generalhr desirable to prov de he m^^^^^^^ 

s^nrc^rad^sr^r^^^^^^^ 

100631 The fom, of the Pha.""«ceu«c«' ^^^^^^^^ pham,aceutlcal preparattons for 

lor a pua^ose of therapeutic or prophyla^c ^^^^^'X^^^^r.^ surtable for oral administration Include, for 
oral or parenteral administration. Examples P*^^^TSe^SnSphamiace^^ 

srrnSdrrerp^^^^^^^^^ 

^SSru^uldprepara^onssultablefororaladm^^^^^^^^ 
Lsiuchassucrose.so*ltol.orfructose,glycolssuohas^^^^ 

oii, olK.e oil, or soybean oil. P/^^^'^^^^^r^sSd^TpT^^^^^^ tablets, powders, and granules, exclplente 

peppemilnt or the like. For the P^P^™**"" ^"^^^^^^ such as starch or sodium alginate, lubnwnts 

Lch as lactose, glucose, «"«=~^f • hydroxypropylcellulose. or gelatin, surface 
such as magnesium stearate or talc. '''"^^.7.^" J.^^f orthe like may be used, 

active agents such as fatty ac.d esters ^'^^^^^f^^^ tor parenteral administration, contain the afore- 
[0065] Pharmaceutical preparations '^"^ j'^^^^^^^^^ aqueous medium Isotonic with blood of a reclp- 

mentloned substance as the active '"Sredlent pref eraWy in ^ ^tennzed q ^ ^^^^^ ^^^^^^ 

lent in a dissolved or suspended state. '^^.^.^"'fi^S;^^^ g.ucose solution or the like. To these phar- 

rel^i^strpa^^^^^ 
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particular purpose. 

' BestMoaeto.Ca..n«o..e.— ,,,,,, ...^,e. How^^^^ 

added thereto and the mixture was stirred or 30 ^'""^^-^^^ ^^^^^ed at the same temperature for 2 hours, then 
(4 pyridyl)- a -alanine (500 mg. 1.88 mmol) and he '^^"'^J^^,^;^^^^^ evaporated under reduced pressuie^ the 
wtSo room temperature and stirred tor mixture was added benzoyl chloride (240 pl. 

Sing residue was dissolved in methylene ^'^J"*^^'^ ^""^^^^^^^^^^ equivalents). The reaction mixture was stin-ed 
?M mmol 1 .0 equivalent) and triethylamlne (1 .05 ""L. 7.^mmo . q ^^^^^ ^ ^^^^^ reaction 

Jof^Sniites under Ice cooling, then wamned t° ^^Pf™'"'? er^alent). the mixture was stirred for 2 hours. 
mbSe ia^rther added benzoyl chloride (120 ^^^/^^^^^^ methylene chloride. The resuttlng 

m^^^^arer (20 mL) was added to the mixture, and ^^.^."^^"^J^^^Xnate and saturated aqueous sodium chloride 
rganT^^Icfwas washed with saturated aqueou^^^^^^ 

and Sried over anhydrous magnesium sutfate. '^*l^^*°.*°'^oo7t?98:2^^^^ obtain the title compound (520 mg. 97%). 
:?oa gel column chromatography ^^^^"^'^'T'TTel^^^^^^ 1H. J= 14.0. 5.8 Hz). 3.72 (s. 3H) 5 09 (m. 1H). 

;^5T/iH).Ts^ 

Retarencie Example 2: (S)-2-(N-Benzov.am.no)-3-(4-pyridyl)-1-propanol (Compound A2) 
,00.0, CompoundAI (870 mg. 3.05 mmoOobt.ned^^^^^^^^^^ 

Crs^rd Adjusted to pH 7 wjth ^^-^^.^ ^ rS^^^^^^^^ -s dried over anhydrous magnesium 

^'^r .It ro^t^TeCa^er rainte tnie comPO"nd J50 mg 70%)^ 3 3.8 

Hz). 4.41 (m. 1H), 6.67 (brd. 1H. J=7.9 Hz). 7.22 (a. ^ 



20 



25 



30 



40 



45 



50 



ss 



2H.^4.4Hz). 

R f rence Example 3- (S)-2-Amlno-3-(4-pyridylV1-propanol (Compound A3) 

TO compound A2 (550 mg. 2.1S -J — g^;-^.^^^^^^^ 

E^s^^^rsSrs^mr^^^^^^ 

"pru%trarnrS.:r^^^^^^^ (,a.1H..-13.5. 5.3 Hz).3.17(m.1H). 3.41 (dd. 

Reference Example 4: 2-Amlno-3-(2-pyridyl)-1-P«>panol (Compound A5) 
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10 



15 



FAB-MS: m/z 153 (M++1). 

FAB-MS: m/z 153 (M++1). 

FAB-MS: m/z 173 (M++1). 
« Reference Example 7: 2-An,mo-3-(2-pyraziny.)-1-propano. (Compound A8) 

,00751 T.et«,ecompoun.waso.ta.ea,naman^^^^^^^^^^ 

butoxicarbony.)- P -(2-pyrazinylV a -a anlne f^^^^^j^'^'^SfSiei^ {J. Heterocycl. Chem.). 2. p.1 . 1965 

^^oTHf cIcT-^^^^^^^^^ »Z,%S (cS. 1H. 13.B. S.4 Hz). 3.33 (m. 1H. 3.6 Cn. 
1H) 3.62 (dd. 1H. j= 10.8. 4.1 Hz). 8.45-8.55 (m. 3H). 
FAB-MS: m/z 154 (M++1). 

Reference Example 8: 2-Am.no-3-(4-pyrtmidiny.)-1-propano. (Compound A9) 
,00763 T.e«,ecompoundwasobtained.namanne;s^^^^^^^ 

-alanine obtained by the ■^^^^^'l^j'^^^f '"/"^V^^^^^^ 2^5 (dd, 1H. J= 13.8. 4.6 Hz), 3.38 (m. 1H). 3.48 (m. 
FAB-MS: mAe 154 (M++1)- 

„*^oe E««.,.l. =: 2.A,rU.o.3K4-p^-y»---P™»»»' 

50 FAB-MS: m/z 153 (M-^+D- 

Reference Exampte 10: (R)-2-Amino-3-(4-f.uoropheny.)-1-propano, (Compound A1.) 



30 



35 



55 



Reference Example lu. vr»r--- - - x . - . .ox w ftert 

SSc.2^r,.H-Jrophen,««.|~;~ . rT^Ty™ f:^", «, Va^^^.S, sVhz), 3.09 (m. IH). 3.37 «M, 
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1= nte 11 • (R).3.Amlno-4.phenyl-1 -butanol (Compound A12) 

S droDwlse a solution of (R)-N-(benzoyloxy-carbonyO-3 amino 4 pn y ^ chemistry {J. Org. 

2 Chloroform. The organic layer was washej ^^J^^J^"^^^^^^^ «as purtfled by 

Example 12- 3-Amino-2-benzyl-1-propanol (Compound A13) 
1 3 Hz), 7.1*5-7.31 (m.5H). 

Th-NMR (270 MHZ, DMSO-d^ 8 2.71 (dt 2H, ^ 13.5. 7-0 H ). ^ ^ ^^^ ^ ^ ^^^^ 3 37.8.4, 2H). 

Hz), 3.67 (dd, 1H, ^ IO 0. ' ^ ' 

E ,e 14- 6 Methylthlo-3.8-dipropyl-7H-purin-2(3H)-one (Compound B2) 
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10 



IS 



20 



25 



^fe'suspe'^slonwereaLdoyd^^^^^ i ^om temperature and then the 
vl^mopropyDcarbodiimide "^ydrochlonde (16.3 g 85.0 mmo..^^^^^ ^^^.^^ ^^^^^1^^ ^^00 L), and 

mMure was stirred overnight. To the reaction mixture ^^s addea z mo ^ ^ ^ath, adjusted to pH 6 

^^r^waTstirred with heating for 2.5 hours. The '"^""Tj^'^^eTwas drted over anhydrous magnesium 

wr4 morhyd^hlorta add and extracted ^-^\^!'''''°['''^^^^^^ sodium hydroxide (150 mL)^ 

Sa^eandthe solvent was evaporated. Theresiduew^^^ 

and to ihe solution was added methyl iodide (4-70 mL 75.0 mmoK l^^^qu^v ^ ^ ^ aqueous hydro- 

4.16(t.2H. J=7.6HZ). 

SSOS92A was dis.olved in 0 5 mM. Bqueou. "»«™ ,350 uL. 571 mmol. 1 5 equlvatenB). 
4.25(t.2H.J=7.4Hz). 

r^Sure was stirred with heating for 2 hours. The ree^A'o™";^^^ J ^^g, anhydrous mag- 

^, ^a « c^^ond 0.73 a 54*, -7,riS=— --^^ 
SSsraft wsa suspera«J in . mixed "*« ' ■''^''^T. ' „,te„U^ .nd 1 .etnyl.3.(3Kjln,=lhyl.mlnopro|>yl)c>r- 
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« .t»Hhv, filtration washed with water and dllsopropyl alcohol 

12.8(brs, 1H). 

= 1. 21 8 cvclopenty.-3-ethyl-6-methytthio-7H-purin-2(3H)-one (Compound B11) 
Reference Example 21 . 8-Cyclopentyi ^^^^^ 

. ,00S«, .namannerslm,,arto.a™^ 

-^i;Sr:.S2^«^^ 

1H-NMR (270 MHZ. DMSO-e/<J 5 1 .21 (t. 3H. a= 
4.04 (q, 2H. J= 7.0 Hz). 

" , Example 22- 8-Ethoxymethyl-6-methy.thlo-3-(n-propy.)-7H-pu. (Compound B12) 

ZTjloZoundwa.^ 

KncTlxamplelS. 3^^^ ,.29 (t.3H. .=6.9Hz). 1.85 (q.2H. .=7.3 Hz). 2.61 (s.3H).3.69 

- -T^^rHS!«^^ „„,313) 

. ,ea3.SMethy«h.o-3-(n.propy.)-2Htetrahy^^^^^ 
Beterence Example 23. 6-Methynh.o ,3,,„,2 ,etrahydroturanca*oxy.U:ac,d.namanners.m..ar 

« P0911 Thetlt,ecompoundwasobta.nedtromCompoundB4and2tetrahydr ,4,,^ 1H) 

S me! m Reference Example 15. 1.78-1.91 (m.2H). 1.94-2.08 (m. 2H) 2.24 (m. 1H). 2.45 (m. 1H). 

■ ,..4.8(1-Ethoxymethy-)-6-methy«h.o-3.(n-propy.)-7H-puHn-2(3H).ne(Compo^^^ 
50 Reference Example 24. 8-(1-Ethoxymei y , anhydrous eth- 

coCound. .„o«. J-73HZ) 1.29 (t. 3H. J= 7.0 Hz). 1.58 (d. 3H. J= 6.6 Hz). 1.85 (q. 2H. J- 

1H-NMR (270 MHZ. CDCI3) 8 0.98 (t. 3H. J- 7.3 Hz), i 
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„.,..»,.,,H,.s^,...H,,s..e,.,«,..u..-.>'-..-«---"*''"^*'';; 



20 



25 



1H-NMR (270 MHz. CDCI3) 80.97 (t. 3M. J= 
(m. 4H). 4.22 (t. 2H. J= 7.3 Hz). 

R«srenosEx«W»'5- .„„,„ ,„ j.,-™, 1 a3(q.2H. J-7.4Hz).2OT (..3H).4-16(>.»<. 

o thai in Reference Example 15. i .83 (q.2H. J=7.3 Hz). 2.20 (s. 3H). 3.44(s. 3H). 4.19 (t. 2H. J- 

50 tothatlnReferenceEx^PlelS. j= 7.6 Hz). 1.63-1.71 (m. 2H). 2.56 (s. 3H). 2.74 (t. 2H. J= 6.9 Hz). 2.97 

1H-NMR (270 MHZ. DMSO-dd 6 0.87 (t 3H. J 

rrzrr^i:..^---— ^^^^ 



55 B22) 



c „ni» 15 the title compound was Obtained from Compound B4 
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P.«™,e 1 5 the twe compound was obtained from Compound B4 

' . amo.e 35- 8-Ethy«thy.-6-methy«Wo-3Kn-propyO-^^^^^^^ 
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45 
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55 Hz), 7.10-7.38 (m, 10H). 
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(d 2H. J= 8.6 Hz). 7.24-7.34 (m. 5H). 

5 g 59%) was collected by f«t«tlon The resuWng sohd was ^J^^^^ to pH 6 with 4 moVL 

(Compound C6) mmon 

7.08 (i" 2H. 7.6 H2). 7.22-7.41 (m. 6H). 
^ Reference Example 42: 8 -(tert-Butyl)-6-ch.oro-2-methy.h.opunne (Cor^pound C7) 

cnurtten wks added pivaloyi chloride (14.0 mL. 0.11 mol. 1 .2 i^^^ added acetone, and the 

was stirred overnight at room temperature, ^ft^r the rea<jon mi«u ^.^^^^^^^ „ soUd 

5 wJh 4 moUL hydrochloric acid «lePO««^«^^^ ^^etueSZ) and the mixture was ref.uxed wHh hea«ngfc. 
was added phosphorus oxychlonde (60 mL. 0.643 ^ pressure and the solvent was azeotroped with 

Rlf„n« After the reaction solution was concentrated under ^^"^^^ P;~ added to the residue, and 

?oS" ^myl acetate and satu^ted -^';'3", ^r^^ 
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(Compound C8) 

?onSL were added saturated aqueous ammo^^^^^ 

organic layer was washed with saturated (chloroform:methanol = 95:5) 

sowent was evaporated. The residue was purif^dby^^^^^ (Compound C9. 9.50 g. 

to obtain (R)-8-(tert-butyl)-6-(1-hydroxy-3-phen^ropan 2 Wamino) y ^^^^^^ ^^^^ 

39%). compound C9 (5.63 g, 15.8 '^'-f^^'^^'^^'^^t^^^^^^ and then the mixture was stirred at room 
added a monopersulfate compound (19.4 g. 31.5 mmoi, '^■^ l'^ ' --ulting residue was extracted with chlo- 

TH^Nr^J^-SHt OroTr.'i? ~&." ^ 
(m IH). 7.10-7.34 (m, SH). 7.90 (br, 1H). 12.9 (W. IH). 

„ '..^no. ,B,*c,c»P»..*(l-^»^*P-»*'«'"-->*^~'-"''^>--"°"^"-^*° 
25 (Compound C10) 

,0112, The«.econ,poundwasobtainedt.m4.5— ^^^^^^^^ 

S, oSe in a manner simiiarto in Relerence E.am^^^^ 42 and 43. ^ ^ ^^^,3 3^). 

Examp.e1(S)-2-Cyclopenty.-7.S-d.hydro-B.^^^^^^^^^^ 
roi13, 8-CycHopentyi-6-methy.h.o-3-(n-propyl)-7H-puHn-2(3H)^^^^^^^^^ 

E:u«^ 

r^\TTo compound 1 a (57B mg. 1 .46 mmol) was Z tu^grsrd^w^ 

K -Sxture was Surred at 60»C tor ^ ^x"- ^^^^^^ 0 mi.), and the mixture was stirred 

added chlorofom. (10 mL) and "^^.^^r^^Tx^^a^ with chloroform, the organic layer was washed 

at room temperature for 1 2 hours. The reaction "^''^"^ *^™^!^;„n^ sulfate, and the solvent was evaporated 
w.h saturated aqueous sodium chloride ''^^^^^^^^^^ (chlorof om.:methanol = 98:2)^ 

rdc^rrS,=~^^ 
Siit-m^s'-^iro^^^^^^ 

[0116 OXONE® (Aldrlch. 2.46 g. 4.00 mmol. ^ 0 « .^"'^J^"'^^^^^^^ ^292 mg. 1 .00 mmoi) and then tetrabutylam- 
Lnd cioled to 0-5-C. To the reacUon f,'^^^^^^^^^ Sure was stirred a. the same temperature 

monlum hydrogensulfate (136 mg. and the resulting organic layer was dried over 

for 2 hours. Phase separation ««f,«t^^^"^,^Vi we-^ added Compounds A3 (152 mg. 100 mmol. .0 equiv- 
anhydrous magnesium sulfate and filtered. To ^^"''^'^f^*®^^^ (178 uL. 1 .00 mmol, 1 .0 equivalent), and 

St^btained in Reference Examples 1-3 and N NHlteopmW^^^^ 

Se mlJmre was concentrated. To the ^^-^-J'^^/^^f "^J^^^^^^^^^^ mmol. 0.5 equivalent), and the 

rreTas^criTour/r ^^^^^^^ - - 
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column Chromatography (ethyl acetate :methanoI) to obtain Compound 1a (300 mg. 76%). 

Melting point: 256-257«>C (<^»^'<^:<^^^"^^^^ 7 4 Hz^ 1 57-1 95 (m 10H) 2.88 (d. 2H, J= 7.3 Hz). 3.06 (m. 1H). 

IR (KBr): 1693. 1656, 1009, 744 cm-^ 
TOF-MS: m/2 379 (M++1). 
Elemental Analysis for C2nH26N60 
calculated (%): C 66.64; H, 6.92; N, 22.21 . 
Found (%): C. 66.71; H. 7.00; N. 22.14. 

Example 2: (R)-2-Cyclopentyl-7.8-dlhydro-8-(4-plcoVI)-4-(^^^^^^^ 
(Compound 2) 

■ •■ » »K=t in Fyamoie 1 the title compound In the free fomi (Compound 2a, 20.4 g, 51%) 
101171 in a manner ^'-^''^^^i^'^^* ^^^f J^*Vn^^ (Compound A4. 16.0 

:?r:rtrer=ar^^^^^^^^ 

(23 5 g, 92%) as a white solid. 

Melting point: 223-224<'C(ethanoVy«ter) 159.2 02 (m 10H), 2.93 (d, 2H. J= 6.9 Hz). 3.23 (m, 1H). 



J= 5.6 Hz). 8.47 (d, 2H, J = 5.6 Hz). 
lR{KBr):1716, 1679. 1577 cm-i 

25 TOF-MS: m/z 379 (M++1). « r^ 

Elemental Analysis for CgiHgeNeO C^HeOe-CSHzO 
Calculated (%): C. 55.86; H. 6.19; N, 15.63. 
Found (%): C, 56.03; H, 6.06; N. 15.45. 
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Example 3- 2<*lop.nW-7.Mh,«.*|2*loolW)-4-(W'oW>HH«aaz*^ 
erence Example 4. 

Melting point: 147-150-C ^ ^.^ 89 (m 8H), 1.98-2.08 (m, 2H). 3.01-3.19 (m. 3H). 3.87 

rr:rii WcraS: '^ViiltV(riH " To.o h^z), 4.70 (m. ih), 7.09-7.16 (m. an,, .ss (dt. 

1H ' J=8.0, 1 .7 Hz). 8.53 (d. 1H. J= 4.6 Hz). 
IR {CHCI3): 1693. 1655 cm-"* 
40 EI-MS:m/z378(M+). 

Hz). 8.90 (S.I H). 
50 IR (CHCia): 1 71 8. 1 678 cm'^ 
FAB-MS: mi^ 379 (M++1). 

examples: 2-Cyclopentyl-7.8-d.hydro-8H2-methylthiazol-4-y.^^^^^^ 
hydrochloride (Compound 5) 
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(100 mg. 15%) as a white solid. 

Melting point: 125.128»C (ethanol) 2.01-2.11 (m, 2H). 2.64 (s. 3H). 3.15 (d. 

5 1H),7.34(S, 1H),10.6(brs,1H). 
IR (CHCia): 1716. 1675. 1584 cnrr^ 
FAB-I^S: m/z 399 (M++1). 

Example 6: 2-Cyolopentyl.7.8-d.hydro^-(n-propy.)-8-(2-pyrazlny^^^^ 
10 (Compound 6) 

Example?. 

« Melting point: 225-228-C ('"f •;^"°';'f '"["^^T^. 1 71 -1 93 (m. 8H). 2.12-251 (m. 2H). 3.22-3.32 (m. 2H). 3.49 

!','';H";t5l (d." ?H.l2.2 HZ). 8.56 (s. 1H). 8.58 (d. 1H. J=2.2 Hz). 
IR (CHCI3): 1716, 1684. 1587 cmr< 
20 FAB-MS: m/z 380 (M++1). 

Example 7: 2-Cyclopentyl-7.8.d.hydro^-{n-propyl)-8-(4-pyri^^^^^^^ 

(Compound 7) 



25 



Example 8. 

M«lln9 poW: 256-2»)-0 (™th»ol/M>J ff^^ , ^^^^ jh). 3.02^.22 (rf. 3H). 3.8B 

;STa H^SoTaH": 1« it S MH. S5Ti H^i. 4.«. 0.. 1H,. ,* 1H. HZ,. 

(d/lH, J=5.1 Hz). 9.13 (8,1 H). 
IR (CHCia): 1690, 1655, 1591 cm*^ 
FAB-MS: m/z 380 (M++1). 

ExampIe8:7.8-Dlhyd«>-8-(4-picolyl)-2.4-dipropyMH-imIda2o[2.1-l]pur.n^^^^^^ 
2 0 equivalents) prepared in Reference Example 9. 

Melting point: 270-274»C (ethyl acetat^diethyl ether) 2.83-2.93 (m. 2H). 3.72 (dd. 

r:^s"«i^5'i.. 3" Si.Tii\r.H:v. 'Tir^^Ss ^. ^..e ..33 ... 

2H, J=4.6 Hz). 
lR(CHCi3): 1690, 1653 cm-1 
45 El-MS: m/z 352 (M+). 

Elemental Analysis for C19H24N6O 
Calculated (%): C. 64.75; H, 6.86; N. 23.85. 
Found (%): C, 64.80; H. 7.00; N. 24.02. 

Example 9: (R)-2-Cyclohexy.-7,8-dihydro-8-(4-pioo^,).4.(n-pr^^^^^^ 



30 



35 



40 



50 



55 



1 5 equivalents). Melting point: 262-263'C (ethanol) ^, g 01-2.05 (m, 2H), 2.76 

IR (KBr): 2929, 1687. 1660. 746 cm-^ 
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TOF-MS;m/z393(M*+1)- 
Elemental Analysis for CzaHzeNeO 
calculated (%): C. 67.32; H. 7.19: N 21.41. 
Found (%): C. 67.85; H. 7.54; N. 21 .57. 

^..^.^^.^^^■^-^'^^•^■'"^''''^'^^'"'^^ 

(Compound 10) n ii*y^ 

,01251 lna.anners«artotnat.nExan,ple1.t.e«t.eco.^^^^^^^^^^^ 
SIslald fron, confound B5 (700 nrjg 2^^^ 

mg. 3.75 mmol, 1 .5 equivalents). To a so'"«on (1 mL of C°^P°^ ^ , the mixture was concentrated^ 

15 wSng point: 203-204-C (ethanolMater) , ^ ^ , , . gg 1 .85-2.02 (m. 2H). 2.25-2.35 (m. 4H), 2^94 (d, 

?h;^ £ (d. 2H;^ 5.9 HZ). 8.47 (d. 2H. J= 5.9 Hz). 
IR (KBr): 1714, 1681. 1585 cm'^ 
20 TOF-MS: m/Z 365 (M++1). ^ ^ ^ ^ ^ j,cn»0 

Elemental Analysis for C2oH24N60-C4H60e^.25H20 
Calculated (%): C 55.53; H, 5.92; N 16.19. 
Found (%): C. 55.48; H. 5.89; N, 16.12. 

_ . V ^ ^KfralnAH Aft » WhIte S 
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Example n : ' ' ^^..^ 

-I /oo^ n^r, ftW^ was obtained as a white solid 

9 o eoulvaJents) prepared in Reference Example 9. 

MeZ point: 293-215-C (ethyl acetate/dlethyl ether) ^ gH). 2.86-2.96 (m. 2H). 3.66 (dd. 1H. 



J=4.6HZ). 
IR (CHCI3): 1690. 1655 cm-i 

35 EI-MS: m/Z 366(1^-^). 

Elemental Analysis for C20H26N6O 
calculated (%): C 65.55; H. 7.15. N. 22.93, 
Found {%): C 65.40; H. 7.25; N. 22.98. 
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Founa {"/o): o, oo.-tv, ... - — . - 
dmydrochlortde (Compound 12) 

'b756o mg. 0.94 mm.l) prep»«l ^"•^1 f into h,*o*k.rld. «» . 4 moW. ~lu*>n -J 

ma 53%^ as a white solid. 

SJwng polrvt: 149-150°C (f^exane/ethyl acetate) 10H), 2.08-2.17 (m.2H).3^45 (m. 1H). 

IR (KBr): 2809, 1716. 1679. 1589. 742 cm-1 
FAB-MS: mAz 407 (M++1)- . . . „ 

^tmenta. Ana^sis for C.3H3oNf;^HC,^,"^° 
calculated (%): C, 53.59; H. ^.M.N. 16.30. 
Found (%):C. 53.48; H. 7.06; N. 16.09. 
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and benzyl bromide (3.90 mL. 33.1 '""^'-J'/f^^.J^.e was added water, and the resulting ciystate were 

hours. After the reaction mixture was to obtain a 7-benzyl compou.jd (Compound 

Sed with water and diethyl ether and ^''^1^''^^,^'^^^^ pyridine (30 mL). to the solution was added 
Tl^ 7 22 g 75%). compound 13a (2.00 g, 6.36 '"^^l^^Jfn Reference Example 9, and the mixture was stirred 
™;7nd A10 (1 90 g. 12.B mmol. 2.0 equivalents) obtained ''l^^V^'T^^^^^^^^s directly purified by silica gel 
Sfr f«'leal'g^ 

c:iur^nchromatography(chlorofomi:methanol = 10^^^^^^ 

mn 2 25 mmol) was added thionyl chloride (5 mL) and saturated aqueous sodium hydrogen ca*onate 

Te thionyTcmLe was evaporated, the ^-'-"i;:^^^^^^^ S^SJ^d with saturated aqueous sodlumcWorWe 
mixture was extracted with chlorof onT>. The organic layer was residue was purified by silica gel column 

vMith saturated aqueous sodium chlonae ana ai obtain the title compound (1 0 mg, /«»;. 



J=5.9 Hz). 
EI-MS:m/z308(M+). 

30 dihydrochloride (Compound 14) as obtained 

1012.1 in a manner similar to that in Example ^•;^^Z%^^^XT::^^^^^^ 

?om compound B9 (500 mg. 1 .71 "^"^''^^'^Z^'^'^^l^^^^^ was converted into ^rochloride w,m a J 
TTequlvaients) prepared in Ref^^^^^^^^^ 



40 



45 



IR (KBr): 1720. 1673. 1637. 746 cm'^ 
FAB-MS: m/z 391 (M++1). 
Elemental Ana^sis tor ^22^2 feO^^^^^^^^ 
calculated (%): C 54.48; H. 6.32;N 17.33. 
Found (%): C. 54.51; H. 6.41; N, 17.14. 
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Found ( /o): ^1 o^*^ ' • ^ 

dihydrochloride (Compound 15) « nomoound 

Hz). 4.19 (dd. ' .0 0 (brs. 1H). 



IR (KBr): 2983. 1716. 1673. 1589. 746 cm 
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TOF-MS: m/z 379 (M++1). „ =lj r^ 

Elemental Analysis for C2iH26N60*2HCI.2.5H20 
Calculated (%): C, 50.81; H. 6.70; N. 16.93. 
Found (%): C. 51.15; H. 6.68; N. 16.76. 

Example 16: a-Cydopenty.-4-e*y.-73-d.hydro-8-(4^^^^^^^^^ dihydroch.oride 
(Compound 16) 

U Lnpouna B11 (410 nng 1.51 .jnrrt^p.^^ 

e»npo»nd (60 ms, MelBn, poM 'f'^i''';<= •^^T'TS'^si jh). (m, 2H), 3^S.3.45 (m. 3H). 

r^?s'^^%:r»t;o=5Sirv.irri"^^^^^^^^^ 

IR (KBr): 1 71 6. 1 679, 1 583, 1 51 2, 742 cm-i 
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TOF-MS: m/z 364 (M*). 
Elementel Analysis for C2oH24N602HC|.2H20 
Calculated (%): C. 50.74; H. 6.39; N. 17.75. 
20 Found (%): C. 51 .15; H. 6.33; N. 17.51. 

Examp.e17:1-Benzyl-2-cyc,open,y.-7.8-dmydro-8^ethyteu«onyloxymetny.^^^^ 
(4H)-one (Compound 17) 
« 101321 CornpoundBI (1.17 9. 4.00 mrnol) was dlsso^ed^^^^^^^^^ 
Sded%otassrumcart,onate(607m^4^^^^^^^ 

alents). and the mixture was stin-ed at corn ^^'^^^^''JXIIm at 60»C for 1 hour, and then methanol was added 
bromide (48 ^L. 0.40 mmol. 0.1 ^^f^^a^^^ water, and the organic layer was washed 

to the mixture. The reaction mixture P^^'-^^Je*^^^^^ t^^e residue was purified by silica gel 

with water, dried over anhydrous substance was added dl-serinol (547 mg, 6.00 

column chromatography (chlorofomi). To the f '"9 "^'V®'^™^^^^ ^i^^ was purified by silica gel column chro- 
,„mol). and the mbcture was s«rred JO;^;; j;-- J ^^^^^^ UstalUzedfrom chloroform and 

matography (chlorofonn:n^ethanol = f ^-^ to 90.10^ana t g ^ ^^^^^^ dichloromethane (5 mL), to the 

diethyl etherto obtain whrtecnrstals °,^9>^^;:"l 3 M mmol) and diisopropylethylamine (923 ^L. 5.31 mmol) 
solution were added melhanesulfonyl chionde (275 3^ -rimoi^ fixture was partitioned with chloroform and 
and the mixture was stirred at room temperatu-. for 2 hours. The Reaction ^^^^ ,ayer was con- 

. fHrrSr^rC00y3aS6(t,3K^^^^^^^^ 

Example 18: 2-Cyc,openty,.7.8..1hydro-8-methy.sul,onyioxymet^^^^ 
45 purin-5(4H)-one (Compound 1 8) 

and water, and the organic layer was g. 36.2 mmol). and the mixture was stirred 

layer was concentrated^thentotheocm^^^^^^ 

at 1 50°C for 4 hours. The reaction *as P"""^^^y ^ ^^^^^^^^ dichloromethane (100 mL). to the 

= 95:5 to 75:25) to obtain orange ol T^A^^^^'JJJ "'^^^l) and diisopropylethylamine (19.0 mL. 139 mmol) 

solution were added melhanesulfonyl chloride ^^'If'^^'^''^^ mixture was partitioned with chlorofomi and 
and the mixture was stin-ed at "j^ 'j;^!;"^^^^^^^ reaction mixture was concentrated 

the title compound (7.48 g. 49%) as an orange solid. 
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\2 1 -npurin-5(4HVone (Compound 19) 

SImI ». Xlon wa. aa*"! PlwaW' P""""'" ^^lt^J^i^«!fl,M ana water, and » orsanlc fy*' 
«M^2lOTC?«4h0..r..Th.m«lor mixture was paM^^^ 

rwi^w- aanrrataa «~«r^trri2S:»"SS^^^ aad a«h,1 emar » .b,a» , 

r.r»:;rr.^^Tf^r-sr,^v..r„.o„,.3..^ 

4.S9,m.,H,,s«,.. „„^^,„^,r«,^1H.«^..*u,«.6,4H,.»,eaW.r«,,Mda 

(O»np»««120) P^,e,9w,adl.s.l»eainmatt.ao»ll5"«J."«»""",l''" 

Smaaaea nyarazlne rroroByarate H ■*•>• '^.'^ layer was washed wim 4 m«n. aqueoua soaiuin 

mSuTS» P.»l«"0'a ««" ^l"""™ rjS«^ ™ «yer was co,«>er,tr«ea, lo tire corrc.atraf w«e 

S^SaearSarteaoveranhyarousmgnesl^suB^^ w^™a 

;ir"r~-"."--«--\TroTro%c:s.rra:;rrarr^^ 
•«o":^r=rr=t=ea°i^^S^^^^^^^ 

rr,ssT3tr4S.7.eS?iStir ^ 3, 

IR (CHCI3): 1 686, 1655 cml 
FAB-MS: m/z 368 (M++1). 

.,ad..a.:.^PP-y^'.-"»-*"---*"'^»*'"^-'"""^'"'''*"^^^^^^^ 
(Compound 22) ^ ^^^^ 3^,,^ 

'S:£S:^ZTo7^'»"'-^^ 2„,.2„„„.2H,.3.tMm.iH).3.oo(aa.i". 
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7.02 (s. 1H), 7.76 (s. 1H). IR (CHCI3): 16B6. 1655 cm"! 
FAB-MS: m/z 368 (M++1). 

Exan.p.e 23: 2-Cyc,openty.-7.8-d.hydn>-4-(n-p.^^^^^^ 
(Compound 23) 

IR (CHCI3): 1687. 1654. 1649 cnri 
FAB-MS: m/z 369 (M++1). 

Example 24: 2-Cyclopenty.-7.8-d.hydro^(n-prcpy.)-8-(1-py^^^^^ 
(Compound 24) 

101391 compound 20 (100 .9. 0.26 .mo.) obtained in Exarrj^e 20 -^^^^^J-^^^^^^^ 
Lo^ 2.0 cpuK^alents) were '"J^^^^ 

hours. The reaction mixture was P^,'^''"^^^'^^^^^ ^as concentrated, the residue was purified by 

:r Src^~aLS^^^^^^^ - compound (Se ... SO.) as a l.ht yellow solid. 

25 3.66 (m. 1H). 3.86-4.08 (m. 6H). 6.04 (t. 2H. J= 2.2 Hz). 6.61 (t. 2H. J= 2.2 Hz) 
IR(CHCl3): 1689,1 653 om-1 
FAB-MS: mfz 367 (M*+1). 

Example25:B-(1-BenzimidazolylmethyO-2-cyo.opentyl-7.8-dlhydro-4-(n-propyO-1H-imi^^^^^ 
30 hydrochloride (Compound 25) 

10140, Co.pound18(100...0.23..ol) — 

o the solution were added benz.m dazole ^^^^f'^ l^^l^^^^^f^Z^^ The reaction mixture was partitioned with 
mmol. 2.0 equivalents), and the mixture ^^/"^^^.^ ;2^3;;'etl v^W water and dried over anhydrous magnesium 
ethyl acetate and water, and the resulting '^'^'''^'^^2^'^^^^^^ „ol/L solution of hydrogen chloride in 

sulfate. The organic layer was ^ *f /^^^^^^ mixture was concentrated, then 

^t^TxCt^»e compound (40 mg. 42%) as a light yellow solid. 

Melting point: (dichioromethane/e^^^^ ^ ^^ ^^ 3 2B ,h). 3.31-3.63 

;r2Hrsj(r2H.'=? 6^ --^^ ^-^^-^-^^ 

(s.'lH). , 
IR (CHCy: 1720, 1678. 1589 cm*^ 
45 FAB-MS: nn/z 41 8 (M++1 ). 

Example26:8-Chloromethy.2.cyclopenty.-7.8-dlhydro-4-(n-propyO-1H-M^^^^^ 

(Compound 26) 
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t0141, compound B1 (799 mg. 2.74 mmol) and ^f^^^^^^^^^ 
S:red^t160-'ctor4hours.-R>*e^^^^^^^^^ 

was stirred. Crystals were collected by "o"^nd w^sne ^.^^^^ 

mg. 84%). To compound 26a (728 rng. 2.15 mmol) was ^^^I^^^^ ^^e residue was neutralized with 

w?h heating at 60'Cfor 3.5 hours. 

saturated aqueous sodium >^y^^''9«".<^^*°"^J^^^^^^ magnesium sulfate, and the solvent was 

washed with saturated aqueous sodiurn ch^nde J J^^^^J^^^^^^^ (chlorofom,: methanol = 95:5). To the pmd- 

=rd^:i™.^^^^^^^^^ concentrated.Theres.due 
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4f4l«:«:£":5;»Ho:4:«(m..H,. 

^^....CCO^PO^^^^^^ ^^^^^^^ 
4 10 (ddf 1 H, »^ 1 1 '» 

'solution was added P^^^'^^^^'^^^^^l^^ ^ator, the mixture was ^^^^^"^^Se^T^^^Xre^^i. The 
for 3.5 hours. To the re^^^^^j^S Zua> ch.oride. dried over -"'^V'^^^f ^^^fj^.l^^^^^^^^ was added a 

^^^rw^ip^r";^^^^^^^ 

4mo./Uso.utionolW^^^^^ 

dihydrochloride (Compound 29) ^^^^^^^ ^^^^ Compound 

'lS;3ti%%6(dq!lH;'i6.6.3.0Hz). 

dihydrochloride (Compound 30) ^^^^^^ Compound 

inamannersimiiartot™^^^^^ 
'26 (50 mg. 0.16 mmol) ^t-;"f;S'^S S ot hydrogen chloride In f ^^^^J;^^^^^ solid. 
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. .Lj £-7RH7^ 3 70 (br.4H). 3.88 (dd.lH, 0=11.2, 6.6 



20 



25 



one trihydrochloride (Compound 31) 

In th*. free form was obtained from Compound 

HS."4.39'(m. 1H). 7.24-7.39 (m. 5H). 
one trihydrochloride (Compound 32) 

iS^k <™, 1693. 16M. 16«7. 165., 1506»r. 
caMMed (%): C, 53.111 H, 6M. 16.«- 

Found (%):0, 53.08; H. 6.95; N, 16.52. .„„ „. 
dihydrochloride (Compound 33) 

^01«3 .namanners.mnarfo.at.nEx^.eaB*et^^^^^^ 

26 S mg. 0.16 mmol) obtained in Exampie 26 ^^'^^^''^'^'^P^.'^;^^^^ ethyl acetate. The mixture was concen- 

^ fo taring product was a-^^^J;/,-:^^^^^^^^^^^^ mg. 48%) - -^^^^ -"^^ 

trated and the residue was crystallized from acetone ^^^^^^ ^.40 (dd. 1H. ^11 f 6^™)- 

1H-NMR (270 MHZ. CDC.3) 5 0-96 (t. 3H. ^ 7.4 Hz^. .25 (m 2 , ^ ^ t w I'^'rd 2H 

?H"£^1^^2"Hri:o"(nH%"^^^^^^^ 

45 8.2 Hz), 7.20-7.34 (m.3H). 
EI-MS: m/z 474 (M+). 

dihydrochloride (Compound 34) ^ h 

IMeltmg point: 225-235-C (acetone) , . 57-1 91 (m. 8H). 1 .97-2.12 (m. 2H). 2.74 (dd. 1 H J= 12.1 . 6.9 

^;.Niy?R'(270 MHZ. HZ) 379 (dd 1H. J- 10.8. 3.3 Hz). 3.82 (d. 2H. J-4.8 Hz). 

!;.?ora^»^;"osXla"-^^ 
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,R (KBr): 1718. 1674. 1655. 1516. 1508. 1458. 1394. 1363 cm'l 
EI-MS:mft406(M*). 

Examp.e35:(R>1.8-D^nzy.-2-bro.o-7.8-d.hydro.M^^^^ 
,0150, Toco.poundi3a(6.6sg.ai.a..or,o^^^^^^^^^ 
purified by smca gel (column chrom^ographyj^^^^ 

TO the resulting adduct (2.66 g. 6^37 neutralized with saturated aqueous 

at 60-C for 2.5 hours. After the thionyl chloride *«^^^P'^'*^J• "J.^^ jhe organic layer was washed with satu- 
sodium hydrogen carbonate and the mixture w^ e^^^^^^ 

rated aqueous sodium chloride and ^^^^IZIZTmo^Z^^^^^^^^^ obtain (R)-1 .8-dlbenzyl-7.8-dihydro- 
was purified by silica gel column chromatography ™° e9%> Compound 35a {1 .75 g. 4.38 mmol) was 

:.(n-propyi)-l?iimidazol2.1-Qpurin-5(4^^^^^^^ 
dissolvedlntetrahydrofuran(30mL).tothesol^^^^^^ 

mL. 6.75 mmol, 1 .5 equivalents) in «=yf S'lB a 6 65 mmol. 1 .5 equivalents) in tetrahydrofuran. and the 
was added a solution (1 0 ml.) of carbon ^^^'^'l^i'l'^^'^ SrpT^^^ and stirred for 2 hours. To the reaction 
mixture was stirred at -78»C for 1 hour, then was extracted with ethyl acetate. The 

solution was added saturated ^^^-Tr^liurJ ch^ 

organic layer was washed with chromatography (chiorofom,: methanol = 99.5: 

solvent was evaporated. The res.due was punf ed b^^^ 

25 Sg point: 200-206»C ^^f^^^^'l^^^^^f^f^^. 1 72 (q 2 H J=7.6 Hz). 2.75 (dd. 1H. J= 13.6. 8.3 Hz). 3.10 (dd. 
1H-NMR (270 MHZ. CDCI3) 8 0.94 (t 3H J=7.6 Hz . 1 .^(J 2 3 ^ J= 7.6 Hz). 4.55 (m. 

I^IkB^ 1693. 1682, 1666. 1655. 1587. 1520. 1441. 1367 cmrl 

30 EI-MS: m/z 478 (M++1). ^ r. 

Elemental Analysis for Cz+Hz-iBrNsO'O.SHzO 
calculated (%): C, 59.58; H. 5.12; N. 14.48. 
Found (%): C. 59.59; H. 4.98; N. 14.21 . 

(Compound 36) 

,0151, 6-Methylth.o..n-propyl)-7H.u.n-2^H^^^^^^^^ 

method described In Journal of H«te«>cyc 'c.^^^^^'^^.^'.l^dS >^ ^ ^^3 0 , .2 equivalents) and 

N-dlmethylfomiamlde (200 mU). To the solution J^/"^'^*; Jeac ion solution was added chloromethyl methyl 

the mixture was stirred at room ^^'^P^^^^II^J'^.^f ° ^ for 1 hour. To the reaction 

ether (4.85 mL, 63.9 mmol. V2 «<'"'^*'«;^> ^^fj!^"^^^^ extracted with chlorofom.. andthe organic 

solution was added saturated aqueous ^'"'>^''"^^^^^'^^Sie6WBr anhydrous sodium sulfate. Then, the solvent 
layerwas washed with saturated aqueous sodium chlonde^^^^^ 

wL evaporated, andtotheresuwesld^^^^^^^ 

to obtain amethoxymethyl ^^^'^-^''^^^^J^^Z^^^^ from the methoxymethyl adduct in a manner 

purin-5(4H)-one (Compound 36a. 2;f ^ 9- ",mol) ^^^^^^ ^ about 

Similar to that in Example 35, was d«soh^ed ^j^-f ''"f.^yj^^^^^ , ^oi, 2.0 equivalents), and the mixture was 
15% aqueous solution of '"^^hylmercaptan sodhim satt (6.10 m^^ ^ ^^^^ ^^h 

stirred at room temperature for three <l«y« J^JJ^^^^"^?'":^^^^ chloride and dried over anhydrous 

chlorofomi. then the organic layer ^J'^^^^^^^^^^ 

sodlumsulfate. andthe solvent was evapora^ed^Ther^ctonresm^^^ J^duewas added acetonltrile, andthe depos- 
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IR (KBr): 1714. 1693. 1648. 1560. 1541. 1516. 1389. 1320. 1122 cm'l 
EI-MS: m/z 400 (M++1). 
Elemental Analysis for C20H25NSO2S 
calculated (%): C. 60.13; H. 6.31. N. 17.53. 
Found (%): C. 59.95; H. 6.38; N. 17.44. 

Example 37: (R)-1.8-Dtt,enzy.-7.8-dmydro-4-(n-propyO-2-(1-py-^^^ 
37) 

H .^ronh nhtflined In Example 35 was dissolved In N.N-dimethylfomiamlde (15 
[0152] Compound 35 (500 mg. 1 .05 mmol) f*^^'"®" 3 q equivalents) and pyrrolidine (260 
mL). to the solution were added potassium '^^^^^^^ J" ^^^^ Sc To" 3 5 ho!rs. To the reaction 

3.11 mmol. 3.0 equivalents, and «.en ^^^^^^ ^^^^^^^^ was washed wfth saturated 

solution was added water, the mixture ^^^/'^^f^!,™^ concentrated. The residue was purified by silica 

aqueous sodium chloride, dried over ^J^"^^^^^^^^'^^,'^^^^ were added acetone and diethyl 

irrdt=:ssjrr2^^^^^^^^ 

E'dSJ: 1687. 1660. 1604. 1549. 1510. 1491. 1454. 1404. 1354. 1259 cmr1 
El-IVIS:m/z469(iy/l++1). 
Elemental Analysis for CasHgzNeOO.SHaO 
25 Calculated (%): C. 70.95; H. 6.93; N. 17.73. 
Found (%): C. 70.97; H. 7.07; N. 17.81 . 

Example38:(R)-8-Benzyi-7.8-dihydro-4-(n-propyl)-2-(1-py.olldinyi)-1H.mldazot^^ 
(Compound 38) 

[01531 Compound37(329m.7.03..o,)ob.^^^ 

were added ammonium fomiate (950 -^S; ^-O '^'^oK 2 0 «<1"';^^^j^^?^;^ ^^^^ ^ in^.ed by using Cellte 

andthenthemixture was stirred under refiuxwtthhea^^^^^^^^ 
and then concentrated, and the res due was pu^^^^^^^ 

^^"ihroiTr^^^^^^^^^ 

eSer to obtain the title compound (75 mg. 28%) as white crystals. 

Memngpoirt:248-250-C (acetone/dlethyl^^^^^ j= 7.3 Hz). 2.03-2.08 (m. 4H). 2.94 (dd. 1H. J= 13.8 

I 1H J- 1 5 9 2 HZ) 4.57 (m. 1H). 7.24-7.36 (m. 5H). 9.88 (brs. 1H). 

fKBr):' ;714 leBo' 1628 Ls. 1518. 1458. 1441. 1396. 1348. 1300 cnri 

EI-MS: m/z 379 (M++1 ). , . ^ 

Elemental Analysis for C2,H26N6O.HC1.0.3H2O 
45 calculated (%): C. 60.01 ; H. 6.62; N, 19.99. 
Found (%): C. 60.07; H. 6.73; N. 20.09. 

Exampie39: (R)-8-Benzyl-7.8-dlhydro-2-mo,phollno-4-(n-propy.)-1H-lmidazo[2.1-.lpurin-5(4H)-o^ (Compound 39) 
[0154, .namannersiml.artothatlnExar^e37an^^^^^^ 

Obtained in Example 36 and "^'>^'^°«"f ^^.f then the mixture was stirred under 

rrwress^^srrrret^^^^^ 

and diethyl ether to obtain the tme ';°':^'^rifjy\f^^^ 2.94 (dd. 1H. J= 13.8. 7.9 Hz). 3.18 (dd. 

ite! 9.3 HZ). 4.56 (m. 1H). 7.18-7.34 (m. 5H). 9.87 (brs. 1H). 
EI-MS: m/2 394 {M+). 
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Example 40: (R>8.Benzyl-7.8.dihydro.2.(1-hydroxycycl^^^^^^ 
(Compound 40) 

hour, then warmed to room temperature The extract was washed with saturated aqueous 

ammonium chloride and the mixture was extraOed with ^^^V' evaoorated The residue was purified 

20 IR (KBr): 1695. 1653, 1541. 1497. 1454. 1265 cm'^ 
EI-MS: m/z 394 (M++1). 
Elemental Analysis for CazHayNjOa'O.I HgO 
Calculated (%): C. 66.85; H. 6.94; N. 17.72. 
Found (%): C. 66.83; H. 7.23; N. 17.54. 

Example41:(R)-1.8-Dlbenzyl-24om,yl-7.B-dmydro-4Kn-propyO-1H-imldazo[2.1-l^^^ 
,0156, Compound35a(3.45.^^^^^^^ 

the solution was added a 1 .50 mol/L solution reaction solution was added a solution (10 mL) 

cyclohexaneat-78-C.andtheml,^^^^^ 

of N.N-dlmethylfoniiamlde (2.83 g. 38.7 mmol. 4.3 equva^en^^^^ inieir y ^ saturated 

for 1 hour, then wamied to room temperature and ^'^^^i^^J,,^""^ J° ^^^^^ layer was washed with 

aqueous ammonium ch«oride and the mix^^^^^ ^^.^rous sodSsu^and evaporated. The 

saturated aqueous sodium chloride and dried = 33.67 to 50:50). To the residue 

89%) as white crystals. 

Melting point: 184-185'C (ethyl acetate) ^ , ^ ^ . . __ -j. j- 7 6 Hz) 2 79 (dd. 1H. J= 13.5. 7.9 Hz). 3.15 (dd. 
EI-MS: m/z428 

Elemental Analysis for C25H25N5O2»0.4H2O 
45 Calculated (%): C, 69.07; H. 5.98; N. 1 6.11 . 
Found (%): C. 69.09; H, 5.89; K 15.94. 

ExampIe42:(R).1.8.Dibenzyl-2K:hloromethy|.7.8^ 
42) 
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MeWng point: 112-113°C(acetone/dlethyl ether) J= 13.5. 8.2 Hz). 3.10 (dd, 

' r]^^f;r3»\LTH:^:;^ot;rH?;;3^^^^^^^^^^^ 

Im tse (m 1H) 5^ (d. 1H J= 15.8 Hz). 5.68 (d. 1H. J= 15.8 Hz). 7.16-7.41 (m. 10H). 
^Hi^y.\2l '!e72. 1581. 1525. 1454. 1425. 1392. 1336. 1265. 743 cmpl 
El-MS: m/z447 (M+). 
10 Elemental Analysis for C25H26ClN5O»0.2H2O 
Calculated (%): C. 66.50; H. 5.89; N, 15.51 . 
Found (%): C. 66.51 ; H. 5.84; N, 15.39. 

Example 43: (R)-8-Benzyl-2-dimethylamlnornethyl-7.8-dlhydro-4-(n-propyl)-1H-imldazo[2.1-0purin-5{4H)^^^ 
15 (Compound 43) 

Jt=7,3 Hz). 4.17 (m.1H). 

25 7.12-7.20 (m, 5H). 

El-MS: m/z 366 {M+). 

Example 44: (R)-8-Benzyl-7.8Klihydro-2-plperidlnomethy|.4-(n-propyl)-1H-W^^^ 
44) 

roi591 in a manner similar to that In Example 43, the title compound (18 mg. 33%) was obtained from Compound 
?2 60 m " O^«0 obtained In Bcamp-e <2 and Piperldln^(100 .L -/^^^ VhT'i^S aH. J= 7.3 Hz). 

r5t^^;!:rHT25?^:^.iM^ 

35 7.0 Hz), 4.02-4.1 3 (m. 3H). 4.43 (m. 1 H). 7.1 9-7.32 (m. 5H). 
El-MS: mte 408 (M*). 

Example 45: (R)-8-Benzyl-2-ethoxymethy^7.8-dlhydro^-(n-pK>pyl)-1H-lmidazop^^ 
(Compound 45) 

heMIrs « ™ ° ?i;;^lii|!;„i - 99 , M 97:3). ThMi me Me compound rn me Ire. lorn. (Oompouiul 46a, IB 
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Example 40. ^ , *w x 

(KBr) 1708, 1691. 1637, 1541. 1456. 1379. 1299 cnri 
EI-MS: m/z 368 (M++1 ). 

Elemental Analysis for C2oH25N502*0-5C4H404»0-1 
Calculated (%): C. 61 .84; H, 6.42; N, 16.39. 
iO Found (%): C, 61 .92; H, 6.49; N, 1 6.53. 

Example 46: (R)-8.Benzy|.2-t(4R.5R)-dimethyM .3-dioxacyclo^^ 
purin-5(4H)-one (Compound 46) 



25 1H), 7.09-7.19 (m,5H). 

IR (KBr) 1711. 1689, 1670. 1648. 1548. 1456, 1273 cm'^ 

EI-MS:m/2 410(M+4-1). 

Elemental Analysis for 

Calculated (%): C, 63.97; H. 6.69; N. 16.95. 
30 Found (%): C. 63.92; H. 6.73; N. 17.11 . 

Example 47: (R)-i.8.Diben2yl-7,8-dmydro-2-methoxycarbonyl-4.{n-propyl).1^ 
(Compound 47) 

50 6.01 (d, 1H.' J=14.8 Hz). 6.09 (d, 1H. J=14.8 Hz). 7.16-7.35 (m. 10H). 
EI-MS:m/z458 (M++1). 

Example48:(R)-1.8-Dibenzyl-7.8-dmydro-2-(2-hydroxypropan-2-yl)-4-(^^^ 
(Compound 48) 
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pressure and then the residue was directly purified by silica gel column chromatography (cWorofomi:methanol = 95: 

S 7 3 4 « (m. 1H). k.82 (d. 1H. J= 16.a Hz). 5.89 (d. 1H. J= 16.2 Hz). 7.03-7.37 (m. 10H). 

EI-MS:m/2 458 (M++1). 

Example49:(R)-8-Benzyl-7.8-dlhydro.2.plperidlnocarbonyl-4-(n-propyl)-^ 
(Compound 49) 

^ /-7n r«« n mmol^ obtained In Example 47 was dissolved In chloroform (2 mL), to tine 

1 5 HZ) 1% (dd 1H. 13.7. 5.1 HZ). 3.67^.19 (m. 8H). 5.05 (m. 1H). 7.14-7.27 (m. 5H). 
EI-MS:m/z421 (M++1). 

Example 50: (R)-8-Benzyl-7.8-dihydro-2-morphollnoca*onyl-4-(n-propyl)-1H-imldazo[2.1-ilpurin-5(4H)-one 
(Compound 50) 

roiGGl in a manner similar to that In Example 49. the title compound (15 mg. 9%) was obtained from Compound 47a 

1H, J= 13.2, 5.6 HZ). 3.67-3.96 (m. 4H). 3.98-4.25 (m. 8H). 5.04 (m. 1H), 7.10-7.18 (m. 5H). 
EI-MS:m/z423(M++1). 

Example51:{R)-8-Benzyl-7.8-dihydro-4-(n-propyl)-2-(tetrahydrofuran-2-yl)-1H-imidazo[2.1-Qpurin-5(4H)-oneD- 
tartrate (Compound 51) 

I Mor t« th^,t in Fvamole 45 an adduct (1 .38 g, 99%) was obtained from Compound B1 3 (1 .00 

hour. The reaction mixture ^^"^'^^.^'^J^^^ ,„,d„_ oumed by silica gel column chromatography 

IR'(KBr) 1734. 1720. 1711. 1703. 1670 cm-1 
TOF-MS: m/2 380 (M++1). 

Example 52: (R)-8-Benzyl-2-( i-ethoxyethyO-7.8-dihydro^-(n-propyl)-1H-lmidazo[2.1-npurin-5(4H)-one 0.5famarate 
(Compound 52) 

^ lo^Mlon «ilh n.ma* «ia » .K.U, M title compound (77 mg, «) » 

crystals. 
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1738. 1716, 1699. 1687. 1674, 1651. 1583. 1367, 1271 cnrl 



EI-MS: m/z 382 (M++1). « olj 

5 Elemental Analysis for C2iH27N5O2*0.5C4H4O4»0.3H2O 
Calculated (%): C. 62.09; H. 6.71 ; N. 15.74. 
Found (%): C. 62.20; H. 6.72; N. 15.32. 

Example 53: (R)-8-Benzy|.7.8-dlhydrow^(n-propyO-2.(tetrahydropy^ 
10 hydrochloride (Connpound 53) 

«^5ior t« that in FYflmole 45 the title compound in the free fomn (250 mg. 85%) was obtained 

« ^5,^ deposneli solid wbs washed with ethyl acetate to obtain the title compound (120 mg. 37%). 

Melting point: 226-227»C (dioxane) , . . ,o 1 83 fm 1 92-2 1 0 (m. 4H). 3.01 (dd. 1 H. J= 13.9. 7.9 

11 i 9 9 S. (m. 1H>, 7.2S.7 J8 (m, =H), 11.4 (bn,, 1H), 13.9 (b». 1H). 

20 IR (KBr) 2996, 1 703, 1 668, 744, 727 cm'^ 
TOF-MS: m/z 394 (M++1). 
Elemental Analysis for C22H27N502'^^^' 
Calculated (%): C. 61.46; H. 6.56; N, 16.29. 
Found (%): C, 61 .34; H. 6.94; N, 16.16. 
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Example 54: (R)-8-Ben2yl-7.8-dihydro-2-(trans-4-hydroxyhexyi)-4-(n-propyl)-1H-lmldazo[2.1-npurin-5(4H)-o^ 
hydrochloride (Compound 54) 

(60 mg, 80%). 

40 Melting point: 115-116»C (dioxane) ^ ^ rh^ 2 11-2 24 (m 

4.02-4.26 (m. 4H), 4.68 (m. 1H). 7.26-7.64 (m. 6H). 11.3 (brs. 
1H). 13.8(brs, 1H). 
45 I R (KBr) 2937, 1 71 6. 1 670, 752 cm'^ 
TOF-MS: m/z 408 (M++1). 
Elemental Analysis for C22H29N502*HC1-2H20 
Calculated (%): C, 57.65; H. 7.14; N. 14.59. 
Found (%): C, 57.97; H, 7.34; N. 14.43. 

Example55:(R)-8-Benzyl-2H1.3.dloxolane.2-spl^ 
5{4H)-one (Compound 55) 

r0171l in a manner similar to that In Example 45, the title compound (720 "^9- 39%) was obteined from Compoimd 
55 B17 (1.50 g 4^9 mmol) prepared in Reference Example 27 and (R)-phenylalaninoi (970 mg. 6.44 mmol. 1.5 equlva 
1HNMR(270MHZ CDCIa) 50.95 (dt.3H. J=7.4. 2.7 Hz). 1.72-2.09 (m. 6H). 2.16-2.22 (m. 2H). 2.84 (dd. 1H. ^ 13.8. 
7 5 HZ) 1^6 (m ?H). 3.3^7 (m. 1H). 3.65-4.05 (m. 8H). 4.43 (m. 1H). 7.20-7.31 (m. 5H). 
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IR (KBr) 1714. 1683. 1587. 746, 704 cm^ 
TOF-MS: m/z 436 (M++1). 

Example56:(R)-8-Benzy|.2*en2yloxymethy.-7.8-dihydro-4-{n-^^^^^ 
5 (Compound 56) 

10 and fumaric acid. 

Melting point: 130-132°C (ethyl acetate) 2H J-7 3 Hz) 2 99 (dd. 1H. J=13.B. 7.6 Hz). 3.19 (dd. 

1H). 4.70 (s. 4H). 6.91 (s. 2H). 7.22-7.46 (m. 10H). 
15 IR (KBr) 1716, 1675. 1654. 1578. 1454. 1365 cnri 

EI-MS: m/z 430 (M++1 ). « ^ « 

Elemental Analysis for C25H27N5O2.0.5C4H4O4K).3HaO 
Calculated (%): C, 65.79; H. 6.05; N. 14.21. 
Found (%): C, 65.60; H. 6.02; N. 14.76. 

Example 57: (R)-8-Benzyl-7.8-dihydro-2-(a-methoxybenzyl)-4Hn-propyO-1H-.^^^^^^ 
f umarate (Compound 57) 

i«.nor to that In Examole 45 the title compound In the free fomn (111 mg) was obtained from 

and fumaric acid. 

Melting point: 160-162°C(acetone/dlethyl ether) i-tohz) 2 99 (dd 1H J= 1 3.8. 7.9 Hz). 3.21 (dd. 

" i'(m. 1 H)"2^ ts. 1 A)' (S. an). 7.28-7.40 (m, 8H) 7.60 (d. 2H. 6.9 Hz). 

IR (KBr) 1722. 1713. 1691. 1678. 1666. 1643. 1581. 1365 cm"' 
EI-MS: m/z 430 (M+). 

Elemental Analysis for C25H27N5O2*0.5C4H4O4»0.5H2O 
35 Calculated (%): C, 65.30; H. 6.09; N. 14.1 0. 
Found (%): C. 65.38; H. 650; N. 14.19. 

Example 58: (R)-8-Benzyl-7.8-dlhydro-2-(2-methoxyethyl)-4-(n-pmpyl)-1H-imidazot2,1-npurin-5(4^ 
hydrochloride (Compound 58) 

^^^^^^ 

title compound (820 mg, 76 %). 

IR (KBr) 2832. 1714, 1678, 744. 726 crrrl 
so TOF-MS: m/z 368 (M++1 ). 

Elemental Analysis for C2oH25N502'HCl 
Calculated (%): C. 59.47; H, 6.49; N, 17.34. 
Found (%): C. 59.43; H. 6.71 ; N, 17.09. 

55 Example59:(R)-8-Benzyl-2-(2-cartM,xylethyl)-7.8-dlhydro^-(n-propyl)-1H-im^ 

59) 

101751 TO compound B21 (1 00 g. 3.7B mmol) obtained In Reference Example 31 and (R)-phenylalanlnol (860 mg. 
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« «7 mmol 1 5 eauivalents) was added pyridine (10 mL) and the mixture was refluxed with heating for 9 hours The 
5.67 mmol. 1 ^^^^^^^^^^^ D^essure then to the residue was added water, and the mixture was partitioned 

SSlting residue was purified by silica gel column chromatography (<=»^'°«>»°'V^^'"«*^"°i = ^°°;°,^_2f -2^^ ""^^i 
/m « Jo M h«rir«yv.3-DhenvlDroDan-2-yl)arnlno]-8-(2<T.ethoxyM <f°° 
S 4?^ S^e^unl^^^^^^^ (250 mg. 0.61 mmoO was added thlonyl chloride (1 mL) and the mbOure 

pound (140mg. 80%). 

3.63 (dd. 1H, J= 11 .0, 6.8 H2). 3.80-3.96 (m. 3H). 4.51 (m. 1H). 7.18-7.30 (m. 5H). 
IR (KBr)'l720, 1705, 1686 cm"'' 
FAB-MS: m/z 382 (M++1). 
Elemental Analysis for CgoHaaNsOa-l .SHgO 
Calculated (%): C. 58.04; H. 6.48; N. 16.92. 
30 Found (%): C. 58.24; H, 6.11; N, 17.14. 

Example 60: (S)-8-(tert-Buty0.7.8.dlhydro-2.(1-methylsutf^^^^ 
(4H)-one {Compound 60) 

2^) Z83 (s. 3H). 2.78-3.03 (m. 4H). 3.81-3.98 (m. 2H). 4.01-4.30 (m. 5H). 11.4 (brs. 1H). 
TOF-MS:mte437(M++1). 

Example 61: (R)-8-Benzyl-2-(1-tert-butoxyca*onylpiperidir,-4-yl)-7.8-dihydro-4-(n-propyO-1H-lmldazo[2.1-Qpuri 
(4H)-one hydrochloride (Compound 61) 

r«^rm In « manner similar to that In Example 45. the title compound in the free fonn was obtained frorri Compound 
B23^ oi a 2Tn?morirepri^^^^^^^^ Example 33 and (R)-phenylalan.nol (557 mg 3.69 '"'""Uf ^J^-^^^ 
a^d i wfs ^^;2Li^nto hydrochloride with a 4 mol/L solution of hydrogen chlonde in dioxane to obtain the 
title compound (580 mg, 48%). 

11.3 {brs, 1H). 13.9 (brs, 1H). 
IR (KBr) 2941 . 1720, 1682. 744 cm'^ 
EI-MS:m/z492(M+). 

Elemental Analysis for C27H3sN6O3-HCl»0.2H2O 
55 Calculated (%): C, 60.88; H. 7.08; N, 15.78. 
Found (%): C, 60.85; H, 7.21; N, 15.47. 
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Example 62: (R)-2.[trans-4-(Amlnome^^^^^^^^^ 
(4H)-one (Compound 62) 

Example 34 -J (R)-P^;f "^^^^^^^^ SmC^O^I o„'S*o^^^ formate (400 mg. 10.8 mmo.. 10.0 

solution were added palladium ^'Vf '^^'"^j"^"-^^^^^ ° for 2 hours. The reaction mixture was cooled to room 

IR (KBr) 2927. 1 695, 1 660, 746. 702 cm-^ 
TOF-MS:m/2 421 {M++1). 

Example 63: (R).2-[trans-4-(AcetamidomethyOcycloheKyO-B-benzyI-7.8-dlhydro-4^n-p^^^^^ 

(4H)-one hydrochloride (Compound 63) 

^ n ^rr,r.n ohtnined in Examoie 62 was dissolved In methylene chloride (500 jiL), 

[0179] compound 62 (50 "[Jf; 10 equivalent) and pyridine (lO^L, 0.120 mmol. 1.0 

to the solution were added ^^^^l^ ""^^^^r^^" "J^^^^ 5 hours. To the reaction mixture was added saturated 
equivalent), ^nd the mixture w^sUaed a^ room ten^^^^^^ .^y^, 

aqueous sodium hydrogen carbonate and fte "^^"/f ^ J^^^^^^^ The residue was purified by silica gel 
was dried over anhydrous "^agn-iu^^^^^^^ !"?oTo toT8?2)ro3iTtm^ compound in the free fom, (50 mg). 

product was recrystallized from ethanol to obtain the title ^^^^^^S^'^^^.^.f,^ ^h) 2.00 (s. 3H). 2.68 (m. 1H). 
. klX°a^)%^-^"^a^^^^^^^^^^^ 

5H), 7.60(brs. 1H). 

IR (KBr) 3244, 2925, 1 71 6, 1 668. 1 637. 752 cm'^ 
TOF-MS: m/z 463 (M++1). 
Elemental Analysis for C26H34N602'HCI»1 .SHgO 
35 Calculated (%): C, 59.36; H. 7.28; N. 15.98. 
Found (%): C. 59.42; H, 7.20; N. 15.63, 

Example 64: (R)-8.Benzyl-2-ethyRh.omethy|.7.8-dmydr^^^^^ ^-^^^^ 
(Compound 64) 

Melting point: 178-180'C ('"f hanol/acetone) 3h J=7 6 Hz) 1.78 (q. 2H. J=7.3 Hz). 2.66 (q. 2H. J= 

T^?^'^oT^S''Z1ssf.^^^^^ 13B 4.9 H^. 3.^7 (S. 2!?): 4.04 (dd. 1H. ^ 11.6. 6.6 Hz). 

4 07T'2H °i7'^3 Hz).'i.l|-(^^^^^^^^^^ 11 -6. 9.6 Hz). 4.70 (m. 1H). 6.88 (s. 2H). 7.24-7.36 (m. 5H). 
IR (KBr) 1713. 1680. 1655. 1574. 1362. 1273 cnri 
EI-MS: m/z 384 (M*+1 ). 
50 Elemental Analysis for C2oH25N50S»0.5C4H404.0.1 H2O 
Calculated (%): C. 59.60; H. 6.18; N. 15.80. 
Found (%): C. 59.44; H, 6.08; N. 16.05. 

Example 65: (R)-B-Benzyl-2-ethylsulfony.methyl-7.8-dihyd,o-4-{n-propy^ 
55 fumarate (Compound 65) 
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5 crystals from the free compound and fumaric acid, 
to IR (KBr) 1720, 1687, 1657, 1560. 1315, 1119 cm*^ 



EI-MS: m/z 416 (M++1). ^ ^ n aw o 

Elemental Ana^sis for C2oH25N503S»0.5C4H404-0.4H20 

calculated (%): C, 54.74; H. 5.77; N. 14.33. 
Found (%): C. 54.76; H. 5.85; N, 14.51 . 



20 



25 



Example 66: (R)-1.8-Dibenzy.-5^Ioro-2^l.opentyl-7.8-dihyd^^^ 

t0182] TO compound C2 (1 .87 g. 4.05 mmo.) obtained .n «e^---/-^^^ -^rTe Sn' 'Ja^ 

L. aiz mmo.. 51 ccuh^alents) and t'^^-f-^J- ^^^^^^ he residue were caretu.iy added 

concentrated under reduced pressure, the solvent was az^^^^ 

Chloroform and saturated sodiunri tiydroger. catenate a^^^^^ 
The reaction mixture was extmctedwrth chto^^^^ 

^.rirc^Xra^^^^^^^^^^ 

Melting point: 124-125»C (ethyl acetate) 5 3 3 ^^^^ 3 ih, J= 

5 53 S: ?H i ?k'9 Az). 5.62 (d. 1H. J= 15 9 Hz). 7.10-7.38 (m. 10H). 
IR (KBr) 1684. 1498. 1454. 1377. 1333 cnrl 
30 El-MS: m/z 444 (M++1 )• 

Example 67: (R)-8-Benzyl-2-cyclopenty.-7.8-dihydro-5-(n-propylamino)-1^ (Compound 67) 

[0183] in a manner similar to that In Example 66 i.nDurine (Compound 67a) was obtained from Com- 

McningpolmM08-l10-C(oWorrtom*ramai»0 2.07.2.16(m. 2H). 2.91 (<W. IH, .(.14.0. 6.2 

7.11-7.27 (m.5H). 

IR (CHCI3) 301B, 1693. 1574, 1556, 1367 cm 
45 El-MS: m/z 377 (M++1 ). 

Example 68: (RV8-Benzy.-2-cyciopenty.-7.8-dihyd.o-5K2-p^>er.dlnoethy.am.no)-1H-l^^^^^^^ (Compound 

68) 
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eoi84, Compounda7a(100mg.0.240mmo.)ob^inedJEx^^^^^^^ 

othesoiutlonwereadded2-plperidlnoethylamine{61 ►J..0.480mmo^^ ^ ^ ^^^^ 

(344 ^.L. 0.960 mmol. 4.0 equivalents) and me m..rture wa s,^^^ l^atogr^Jy chl^^^^^ = 90:10. 

concentrated, and then the ^^^^P""^.^^^,"^ J.^oT^^^^^^^ was added diisopropyi ether, and the de- 

Melting point: 154-156»C (diisopropyi etheO . ^ „ , , /* oh J-5 9 Hz) 2.84 (dd, IH, J= 13.8, 
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1H). 7.20-7.26 (m,5H). 
IR (CHCy 1682. 1568. 1556, 1531 cm'^ 
EI-MS:m/z446(M++1) 

Example 69: (R)-8-Benzy.-2^.openty.-7.B-dihydro-5-(1-pyrro..dinyO-1H-^ 
Srom compound 67a (296 mg, 0.361 mmol) and pyrrolidine (2 mL). 

Memng point: 202-204-C(chlorofom^met^^^ 212-219(m 2H) 3.00 (dd. 1H. J= 13.8. 7.8 Hz) ,2.95-3.31 (m.2H). 

rs:ix°4Ht^'7"^^ 

IR (CHCI3) 1 71 3, '1 681 , 1 556. 1 520 cm-1 
EI-MS:m/z389(M++1) 

Melting point: 220-222-C (f^^^ . 7 a hz^ 1 41 (s 9H) 2 80 (dd. 1 H, J= 13.9, 7.9 Hz). 3.11 (dd. 1 H. J- 13.9. 

^' S"(KBr) 1678, 1668. 1656. 1558. 1539, 1431 . 1350 cmfl 
El-MS: mte 351 (M+). 

Elemental Analysis for C2oH25N50<).2H20 
Calculated (%): C. 67.66; H. 7.21; N. 19 72. 
30 Found (%): C. 67.70; H. 7.37; N. 19.62. 

Example 71:(R)-8-Benzyl-2-cyc.opentyl-7.8-d,nydro-5H3-^^^^^^^ 

71) 

10187, TO asolutlon ot Compound 67a (^^^S- °f ^^^^^^^^^^^^ ^^SS Tr:tS^X^^^oZ 
SldeJ 2-methylthlopropanol (1 mL) and -^^^^^^"f at 100-C for 4 hours, 

pound 67a (240 mg. 0.585 mmol) was further f ''^^ Tj'^":^^^^^ with water and dried over mag- 

?o the reaction mixture was added ethyl ^^^L^'^^^^nd ^^^^^^^ 9-' '^o'"'"" 

nesium suffate. The reaction -"^ure was 40%) as an ocher foamy solid, 
raphy (chiorofomi:methanol = 99:1) ^^f?!"^^^^^ 60 ft 2H J=6.8 Hz). 2.97 (dd. 1H. J=13.8, 7.8 Hz). 

6.5 Hz), '4.64(m. 1H). 
7.23-7.34 (m. 5H) 

IR (CHCI3) 1702. 1579, 1538, 1417. 1371 cm-i 
El-MS: m/z 424 (M++1) 

Example 72: (R)-e-Benzy.-2-cyclopentyi-7.8-dihydro-5-(3-methylsulfony.pr^^^^ 

(Compound 72) 

" 10188, ,namanners.mi,artothat.nExampie65.the«.ecompound(25mg.29%,w^^ 

solid from compound 71 (80 mg, 0.190 "^'"^^ ^''^^^'i;^'^^^^^ (dd 1H. J= 7.0. 14.0 Hz). 2.94 (s. 3H). 3.06 

55 Hz). 7.20-7.37 (m. 5H) 

IR (CHCI3) 1693. 1681. 1539. 1311. 1136 cm" 
EI-MS:m/z456 (M++1) 
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Exan^.e73:(R)-B-Benzy.-2-(ten-.uty,)-7,8-.ihyd«>^-methy,th.o^ 

r similar to that In Example 66. the tftle compound (1 .1 2 g. 36%) was obtained as white c^rstals 
'irio^^oT^'^^^^^^^^^ ReterenceExample^S. 

Melting point: 171-174-C (acetone/diettiyl et^r) ^ ^ ^ „ ^3.8, 5.3 Hz). 



IR (KBr) 1670, 1518. 1501 . 1408, 1344 cmri 
EI-MS: m/z 354 (M++1 ). 
fo Elemental Analysis for C19H23N5SO.2H2O 
Calculated {%): C. 63.91; H. 6.60; N, 19.61 
Found {%): C. 63.70; H, 6.54; N, 19.89. 



IS 



20 



Examp.e74: (R)-8-Benzyl-aK:yc.openty.-S-ethyl-7.8.dlhydro-1H-im,dazo^^ (Compound 74) 

J01«01 Compounde7a(82mg.0.a0mmo,)obta,ned.n^^^^^^^ 

t^2n was added a 1 mol/L f^'^^- ^^;^^^^T^^^^ stirred. Ethyl acetate was 

stirred at 60-C for 1 hour. To the reac .on "'''^Jl'^^^'^^^^, dried over magnesium sulfate. The organic 

added to the -'^J^ -^^.trrl'^^^^^^ ^'^^^^ '^'"'''^ '^'^"^ 

Melting point: 187-189-C <<l^^':'°LT*«"^f f ° 2^7^^^^^^^^ (m. 8H). 2.62 (q. 2H. J= 7.6 Hz). 2.77 (dd. 1H. J= 13 8. 



25 IR (CHCI3) 1680, 1539. 1417. 1338 cm*! 
EI-MS: m/z 348 (M++1) 



30 



35 



E«»^7S:(R>»-B.nz,.-6^no.2<,dope™,W,B...hy*.-1H*.K»zoP,1.npu».,C^^ 



(m,1H). 7.11-7.19 (m,5H). 
IR (CHCI3) 2246. 1664. 1454. 1421. 1388 cm 
EI-MS: m/z 345 (M++1) 
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M»g point: 2M-2WOl».»0 3 o7(ad.1H, J.13.a.4.9Ha,3.12(dd, IH. J-13.e.7.3re).3.2B 

rrsXH^^*" ""^^^^^^^^ <■"• =">• " ° 

IR (CHCI3) 1703. 1556, 1410. 1385 cm'^ 
50 EI-MS: m/z 388 (M++1) 

Examp.e77:(R)-8-Benzy.^a,toxymethy.-2-cyc.opentyl-7.8-d.^^^^^ 

hydrochloride (Compound 77) 
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mmo? f .2 equivalents), and the mixture "-^.^^^^^^^^^^^^^^ nnlxture was extracted with chlorofonn. 

centr^ted under reduced pressure, water was added ^^Y'^^^'^^^^^^ over anhydrous sodium sulfate and con- 
and Se extract was washed with saturated aqueous (e^^ = 90:1 0) to obtain 

cemSted. The residue was purified by silica "^^'"^^Jf 2,^^^ (Compound 
?m- 8-dibenzyl-2-cyclopentyl-7,8-dmydro-4-methoxyM^^^ 

Sb mg.l9%) From Compound 77b (850 mg 1.71 "^JT^'f^l^S^^ in a manner similar to 

2L^mXMWn,idazo[2.1-l]purin-5(4H)-one(Com^^^^^ 

SfrSidb/which compound AOwasobt^edfro^^^^^ 
wasdlssolvedinamlxedsolventottetrahydrofuran( mL)a^^^^^ 

T^llZ^f^irir.^^^ rdtr rS^oiid was washed with ethanol and coiiected by 
?ttStion to obtain the title compound (1 80 mg. 93%). 

1H. J=9.9 HZ). 4.48 (S, 2H). 4.45^.54 (m. 1H). 7.20-7.31 (m. 5H). 
IR (KBr) 1716. 1704, 1687 cm'^ 
20 FAB-MS: m/z 394 (M++1). ^. „ 

Elemental Ana^sis for C2iH23N503«2H2O 
calculated (%): C. 58.73; H, 6-34; N. 16.31 . 
Found (%): C. 58.90; H. 655; N. 16.33. 

. 5 7 8 tetrahvdro-5-oxo-l H-imidazol2.1 .npurine-4-yl)-n-propylacetam.de 

Example 78: ((R)-8-Benzyl-2-cyclopentyl-4.5.7.8-tetrahyaro d-ox 

(Compound 78) 

101943 Compound77C50mg.0.27mmol)^b..^^^^^ 

(1 mL . to the solution were added "WV"^'"^^!^ J-' °' o eqlaient). and the mixture was stirred at room tem- 
nopropyDcarbodllmlde hydrochloride (24 mg. ^ ^^^ mmoU^O e^^^^^^^^^ )• ^^^^^ saturated 

pefature for 4 days. The reaction solution was ^^^J^^f'^^l^^^ concentrated. The residue was purified by 
SLeous sodium Chloride, dried ^v-^.^^'fj:"^ J^Jfg'S.a^^^^^ the title compound (25 mg 45o/o) 

s5ica gel column chromatography (chlorofom,^^^^^^ ^9 i 59 (-^ 2" • ' -^-^-^^ ^'^^ t vi S* 

1H-NMR (270 MHZ. CDC,3)_5 0^90 |H^^^= J3 Hz)^1^4^^1 -59 ^ ^ ^ (3. 

3.06 (m, 1H), 0.^4 \\t ^••i *^ " 
2H) 6.38 (s. 1 H), 7.08-7.21 (m. 5H). 
IR (KBr) 3301. 2913. 1697. 1685. 1662. 1654 cm 
TOF-MS: m/z 435 (M-^+1) 

one 0.5 tumarate (Compound 79) 

t,^,^ 0.750 r^. 2.3 «"'«J^i^^rN?.XS,t™«e? "'"'r'"^'S.S 

Patent Publication in Japanese No. 8-337570). in n.im aim y residue was added water and tlie mixture 

r.imCperaturefor12hours.Theso.ventw^^^^^ 

was extracted with chloroform. The organic = 100:5) to obtain an adduct (170 mg, 

su^rind purified by silica gel colurnn chromatogra^^^^^ SS^e m^^^^ ''^ ^'^'^'^ '° 
99%) Then, debenzylatlon was carried out In a manner ^'"^f ^ " , ^cid and methanol, and the mixture was 

ma 39%) as white crystals. . 
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.« /trort iT-i^ft 1722 1672, 1581, 1371 cm"^ 

7Q «nd the residue was dissolved in methanol ^ ""L)- Jo '"l^^^^^ . „ solution was concentrated and directly 
•/rl mixture was stirred with heating at 60-C for 2 hours Jhe ^^a^'on so compound In the 

hydrochloride (Compound 81) 
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50 



hydrochloride ^oompou..u„., ,,^„e77wasdissoK,edintetrahydroturan(7mL).tothe 
[01971 compound 77C (670 mg. 1 .65 --o.) ob^inedjn ^^-JP^^ «^,f^^„ „et,y, ether. 5.0 equivalents) under 

sodium hydrogen cart>onate ^"'^^^^^"^'Xa Qel column chromatography (chlorofomn:methanol = 99/l)_Tje pro 
«rnted and the residue was punfied by silica gei . chloride in dioxane. and then, after ine soiveiu 

TOF-MS: m/z 408 (M*4-1) 
Elemental Analysis for CaaHaDNsOa-HCl 
calculated (%): C. 61.97; H. B.83 N, 15.71. 
Pfttind (%y C. 61 .95; H. 6.90; N, 15.45. 

hydrochloride (Compound 82) 2-(3-bromopro- 
,0198, Anadduct(190mg.0.340mmo0obtained,.mco^^^^^^^^^^ 
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to title compound (40 mg, 27%). 

15 FAB-MS: m/z 3B4 , ^ « 

Elemental Analysis for CazHaeNsOz'HCl^^SHzO 
Calculated (%): C 60.34; H, 6.44; N. 15.99. 
Found (%): C, 60.10; H. 6.68; N. 15.54. 

hydrochloride (Compound 83) 

10199, Acvcl.zedcon.poundwasot,talnedt,vu.^^^^^^ 

Llal to that in Example 66, from '^.^^^^^^^^^ Compound 77a was obtained from the 

25 (Compound 83a) was obtalnedin \^«""r,J!^!rund wL^Malned in a manner similar to that in Example SZ. 
compound 66 in Example 77. Then the ttle cornp^^^^ 

1H). 4.70 (bra, 2H). 7.16-7.34 (m. 5H). 
30 EI-MS: m/z 382 (M++1 ). 

ethylene acetal (Compound 84) 

r..mllar to that in Example 79. the title compound (400 mg.76%)was Obtained from compounds 

" Cioomrpri^a™-^^ 

Melting point: 200-20rC (ethyl acetate) g 18 (m. 4H). 2.99 (dd, 1H. J= 13.8. 7.6 Hz), 3.24 

40 1H), 7.23-7.36 (m, 5H), 11 .4 (brs. 1H). 

IR (KBr) 1718. 1683. 1591 CTTT^ 

TOF-MS: m/z 450 (M++1 )• 

Elemental Analysis for CasHaiNsOa'O^HaO 

calculated (%): C, 65.48; H. 7.03; N. 15-27. 
45 Found (%):C. 65.28; H. 7.06; N. 15.10. 

hydrochloride (Compound 85) 

was added p-toluenesulfonic ac.d hydrate mg. a320 mm^^^ 

heating at 80'C for 3 hours The J;;'^;^^^^"^^^^^^ anS me mixture was stirred at «,om temperature for 1 ho^. 
drofuran (32 mL) and 1 mol/L hydrochloric acid rnL) ana m ^^^^^^ hydrogen cartwnate. 

Z solvent was evaporated, the ^^''•"^ *^ fj^^^jl" a^'Se" « 
55 andthemixturewasextractedwithchlorofom^^^^^^ 

chloride and dried over anhydrous "J^sneslum suBate. TT^e s^^^^^^^ (chlomfom,) to obtain a Icetone compound (400 
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, ^ ,^ f2 d3 mL a 1 0 molA. solution In tetrahydrof uran) under ice coolmg. and the mixture 

added methyl magnesium bromide i^-^J^^-^^ To the reaction mixture was added saturated aqueous ammonium 
was stirred at the same temperature for 2 '^^^'^ ^^^^'^'^^^^^ ,or 10 minutes. The reaction mixture was 
chloride, and the mixture was wamied to '"PJ^f^ ^^^^^^^ saturated aqueous sodium hydrogen car- 

extracted With chlorof om,. and the resuitmg organic layer "^^^^^f^^^^^^^,^ ,',ffate. The solvent was evap- 

bonate and saturated aqueous '^^^J^^^^^^^^^^^^ (clJorotorm-.methanol = 95:5) to obtain the 

orated, and the residue was purfied by sll^a gel^^^^^^ 



the title compound (230 mg, 51%). 



10 



Melting point: 206-207-0 (e*yl acetate) ^ ^ 2H). 3.00 (dd. 1H. J= 13.8. 7.6 Hz). 3.23 



5H), 11.5(brs,1H) 
IR (KBr) 2981 , 1718. 1654 cm-^ 
15 TOF-MS: m/z 422 (M-^+1). 

Elemental Analysis for C24H3iN5O2*HCI-0^8H2O 
Calculated (%): C. 61.02; H, 7.17; N. 14.82. 
Found {%): C. 61.09; H, 7.27; N, 14.82 
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hydrochloride (Compound 86) 

(m.'sH). 7.17-7.37 (m.5H). 
EI-MS:m/z410(M++1). 

Example 87: (R)-9-Benzyl-2-ethoxymethy.-6.7.8.9-tetrahydro-4-(n-propyl)-1H^ 
(Compound 87) 

B1 2 (95 mg. 0.340 mmol) prepared in Reference Example ana v,o h 

40 EI-MS: m/z 382 (M++1 ). 
(Compound 88) 

resulting tree compound and fumaric acid. 
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resuiuny iiw wwi..^*'- «««\ 

ik^KBS U13 1662. 1605. 1568. 1379. 1362. 1296. 1265. 1111 cm-1 

Ei-I^S: m/z 382 (M++1). . „^ « 

Elemental Analysis for Ca^HayNsOz'l .OC^H^p^ 
Calculated (%): C. 60.35; H. 6.28; N. 14.08. 
Found (%): C. 60.57; H. 6.79; N. 14.12. 
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Examp.e 89: 2-Cyc.openty.67.8.9-tetrahyc.ro^(n-^^^^^^^^ 
(Compound 89) 

Hz), 8.55-8.59 (m,2H). 

IR (KBr): 1686. 1645, 1605. 1564. 1504 cm-i 

EI-MS:m/z379(M++1). 

Elemental Analysis for CgiHgeNsO^O-SHaO 

Calculated (%): C. 65.71; H. 6.98; N. 21.89. 

Found (%): C, 65.59; H, 6.91 ; N. 21 .73. 

Fomiuiation Example 1 : Tablet 

[02061 A tablet having the following formulation Is prepared In a conventional manner. 
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Composition 




Compound 2 


20 mg 


Lactose 


143.4 mg 


Potato starch 


30 mg 


Hydroxypropylcellulose 


6mg 


Magnesium stearate 


0.6 mg 




200 mg 



Formulation Example 2: Injection 
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Composition 




Compound 9 
Purified soybean oil 
Purified yolk lecithin 
Glycerol for injection 
Distilled water for injection 


2mg 
200 mg 
24 mg 
50 mg 
1.72 ml 




2.00 ml 
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Test Example 1 : Acute toxicity test 

Test Example 2: Insulin secretion promoting activity tor cultured p cells 

a ^11 MiNB rell reoorted by MlvazaW et al. (Endocrinology, vol. 127. pp.1 26-131 . 
[02091 Ttie established pancreas p -cell. ""NB cell reporteo ^^^^ v ^^^^^ pancreas p 

^990) exhibits insulin content and In' living bodies from a viewpoint that it 

^lls m living bodies, and well preserves n,anner (the above reference and Dlabeto- 

shows increase of insulin secretion .n a gluc^^^^^^^ 

pp .777-786. 1993). 
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was indicated as the amount of hum 
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Table 2 
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Tabl e 2 (continued) 
, 1 Insulin secretion amount 



se 



1 Gribenclamidej ; u 

' ^Z^IInpoundsofthepres^ 
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nrttohavehyperglycetniasup- 
the fasted state. 

provided. 
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Claims 

1 . A condensed purine derivative represented by Fonmula (1): 
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a) 



atom, a p4 ^ p,5 fnay bind to each other to form a heterocyclic group together with the 

orunsubstitutedaralkyl grou^ or R ana H m y substituted or unsubstituted lower alkyl group, a 

substituted or unsutetitui^^^^ above), a substituted or unsubstituted lower alkyl group or acyano group] 

has the ^^^^r'^Z^^reu^Z T^SsS^^ unsubstituted lower alkyl group, a substituted or unsubstituted 

a sXLeS or unsubstituted aiicyclic heterocyclic group a halogen atom, a 'ow^r a^^J) group -^^^ Jj^J*; 
fonnula and RB have the same meanings as H* and RS mentioned above, respectively) -COaH. a to««r «^kox 
TilrlwVn^un VoH^ (In the fonpula. Hal represents a halogen atom). -CONRSR" (in the fomiula. R^ and R" 
ycarbonyl group. -COHal ^^ove respectively) or -CHO. R^ represents a hydrogen atom. 

"rr\!M grTuTaTub^^^^ ^'^T'^' LT^' uTaTuStrd 

♦ «f f^L n tn 1 vi reoresents a hydrogen atom, a substituted or unsubstituted lower alkyl group, a substituted 

rufsuSs^Ted rralM gX aTubitS or u nsubstltuted a-yl group, or a substituted or unsubstftuted aromatte 

SLiTroSSto rC^^^ a substituted lower alkyl group, or a substituted or unsubstrtuted aromatic het- 

rr>;?S;rn^ahydrogena.maiow^^^ 

heterocyclic group a^^^^^^^^ .^OHal (In the fom,ula. Hal has 

meanings as '^^f "^f^^f.^®' 'X^'!^ .^NR^ (in the fomiula. BP and R^ have the same meanings as those 
the same meaning as f ^'"f f ^^J' .^^^ " represlnte RiN^=0 (In the formula. Ri has the same meaning 

r:bst'Je3S.?™^^^^ 

SSCasub^^^^^^^ 

N^S (fn the fomiula. R^ and RB have the same meanings as defined above. ^««P«^t^f 'V^ -^°|";o , "TI 
"^w^w J*onv1 orZ COHal (in the formula, Hal has the same meaning as defined above). -CONRSRIO (m the 
alkoxyca*onyl group COH^^ respectively) or-CHO. or (e) X--Y-Z represents 

^^^TH^tH^rt^d or unsubstlU^^^ aralkyl group, or a lower alkoxyalkyi group, may represent a lower alkyl group a 
suSS or uns^Sed araKrl group, or a substituted or unsubstituted aryl group: or a pham^aco.ogically 
acceptable salt thereof. 
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to 8, wherein n Is 0. 
an active Ingredient. 

diabetes. . 
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any one of claims 1 to 9. 

21. A method for prophylactic and/or therapeutic treatment of a complication of diabetes mellltus. which comprises a 
* step of administering an effective amount of the condensed purine derivative or a phamnacologlcally acceptable 

5 salt thereof according to any one of claims 1 to 9. 

22. A method for decreasing blood sugar level, which comprises a step of administering an effective amount of the 
' condensed purine derivative or a pharmacologically acceptable salt thereof according to any one of claims 1 to 9. 

10 23. A method for promoting insulin secretion, which comprises a step of administering an effective amount of the 
' condensed purine derivative or a phamnacologlcally acceptable salt thereof according to any one of claims 1 to 9. 
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